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Item 14.  Continued.

A.    CHANGES TO THE SPECIFICATIONS

       1) Section 09836 - MULTI-COLOR TEXTURED INTERIOR COATING - Delete this section and delete
from the Table of Contents.

       2)Section 16403 - MOTOR CONTROL CENTERS, SWITCHBOARDS AND PANELBOARDS - Delete
this section and delete from the Table of Contents.

       3) New Sections - Add the following accompanying new section, bearing the notation
"ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021:"

    Section No.          Title

      02051     REMOVAL, RECYCLING AND DISPOSAL OF REGULATED MATERIALS
13280        ASBESTOS ABATMENT with attachment (Asbestos Survey Report – Building 107)
13281        LEAD HAZARD CONTROL ACTIVITIES with attachment (Sequential Report of Lead Paint
                 Inspection for: Fort Hood, TX (Building #107, #108 and #134)

        4) Replacement Sections - Replace the following sections with the accompanying new sections of
the same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-00-B-0021:"

   Section No.              Title

   01420            BASIC STORMWATER POLLUTION PREVENTION PLAN
   04200 MASONRY
   04220 NONBEARING MASONRY VENEER/STEEL STUD WALLS
   04735       CAST STONE
   05500 MISCELLANEOUS METAL
   06100 ROUGH CARPENTRY
   06200 FINISH CARPENTRY
   06410 CUSTOM CASEWORK
   07132 BITUMINOUS WATERPROOFING
   07220 ROOF INSULATION
   07240 EXTERIOR FINISH SYSTEM
   07412 NON-STRUCTURAL METAL ROOFING
   07510 BUILT-UP ROOFING
   07600       SHEET METALWORK, GENERAL
   07840       FIRESTOPPING
   07900 JOINT SEALING
   08110 STEEL DOORS AND FRAMES
   08120 ALUMINUM DOORS AND FRAMES
   08210 WOOD DOORS
   08331 METAL ROLLING COUNTER GRILLES
   08353 OPERABLE PARTITIONS
   08520 ALUMINUM AND ENVIRONMENTAL CONTROL ALUMINUM WINDOWS
   08700 BUILDERS' HARDWARE
   08810 GLASS AND GLAZING
   09250 GYPSUM WALLBOARD
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   09510 ACOUSTICAL CEILINGS
   09650 RESILIENT FLOORING
   09900 PAINTING, GENERAL
   09915       COLOR SCHEDULE
   10101 MISCELLANEOUS ITEMS
   10442 INTERIOR SIGNAGE
   10800 TOILET ACCESSORIES
   12490 WINDOW TREATMENT
   13090        X -RAY SHILDING
   13851              FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE
   13930             WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION
   15400             PLUMBING, GENERAL PURPOSE
   15569    WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20  MBTUH
   15895             AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST  SYSTEM
  

B.  CHANGES TO THE DRAWINGS

Replacement Drawings.-  Replace the drawings listed below with the attached new drawings(s) of the
same number, bearing the notation "AM #0001":

g02_1.cal                   G-2      INDEX OF DRAWINGS VOL I
g03_1.cal                   G-3      INDEX OF DRAWINGS VOL II
c01_1.cal    Seq 1      C-1      PROJECT LOCATION MAP 1
c04_1.cal    Seq 4      C-4      DEMOLITION PLAN 1
c05_1.cal    Seq 5      C-5      DEMOLITION PLAN 2
c27_1.cal    Seq 27    C-27    MISCELLANOUS DETAILS 1
l01_1.cal     Seq 31     L-1      LANDSCAPE PLAN -
h01_1.cal    Seq 35     H1       REGULATED MATERIAL SURVEY LOCATIONS AND QUANTITIES
                                            BUILDING NO. 107
h02_1.cal    Seq 36     H2       REGULATED MATERIAL SURVEY LOCATIONS AND QUANTITIES         
                                            BUILDING NO. 108
h03_1.cal    Seq 37     H3       REGULATED MATERIAL SURVEY LOCATIONS AND QUANTITIES
                                            BUILDING NO. 134
h04_1.cal   Seq 38       H4     EROSION AND SEDIMENT CONTROL PLAN 1
h05_1.cal   Seq 39       H5     EROSION AND SEDIMENT CONTROL PLAN 2
h06_1.cal   Seq 40       H6     EROSION AND SEDIMENT CONTROL PLAN 3
h07_1.cal   Seq 41       H7     EROSION AND SEDIMENT CONTROL STRUCTURAL DETAILS
a29_1.cal   Seq 70       A29   !st Floor Room Finish Schedule
a30_1.cal   Seq 71       A30   2nd Floor Room Finish Schedule
a31_1.cal   Seq 72       A31   3rd Floor Room Finish Schedule
m02_1.cal  Seq 109     M2    MECHANICAL SCHEDULES
m03_1.cal  Seq 110     M3    MECHANICAL SCHEDULES
m04_1.cal  Seq 111     M4    MECHANICAL SCHEDULES
m05_1.cal  Seq 112     M5    HVAC PLAN, 1ST FLOOR, AREA A
m06_1.cal  Seq 113     M6    HVAC PLAN, 1ST FLOOR, AREA B
m07_1.cal  Seq 114     M7    HVAC PLAN, 2ND FLOOR, AREA A
m08_1.cal  Seq 115     M8    HVAC PLAN, 2ND FLOOR, AREA B
m09_1.cal  Seq 116     M9    HVAC PLAN, 3RD FLOOR, AREA A
m10_1.cal  Seq 117     M10  HVAC PLAN, 3RD FLOOR, AREA B
m11_1.cal  Seq 118     M11  HYDRONIC PIPING  PLAN, 1ST FLOOR, AREA A
m12_1.cal  Seq 119     M12  HYDRONIC PIPING PLAN, 1ST FLOOR, AREA B
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m13_1.cal  Seq 120     M13  HYDRONIC PIPING PLAN, 2ND FLOOR, AREA A
m14_1.cal  Seq 121     M14  HYDRONIC PIPING PLAN, 2ND FLOOR, AREA B
m15_1.cal  Seq 122     M15  HYDRONIC PIPING PLAN, 3RD FLOOR, AREA A
m16_1.cal  Seq 123     M16  HYDRONIC PIPING PLAN, 3RD FLOOR, AREA B
m17_1.cal  Seq 124     M17  MECHANICAL YARD & MECH. RM. HVAC PLAN
m18_1.cal  Seq 125     M18  MECHANICAL RM. HVAC PLAN & SECTIONS
m19_1.cal  Seq 126   M19   HVAC DETAILS
m20_1.cal  Seq 127   M20   HVAC DETAILS
m21_1.cal  Seq 128   M21   HYDRONIC FLOW SCHEMATIC CHILLED WATER SYSTEM
m22_1.cal  Seq 129   M22   HVAC DETAILS
m26_1.cal  Seq 133   M26   AIR HANDLING UNIT CONTROLS, AHU-1, 2
m27_1.cal  Seq 134   M27   MISC. SYSTEM CONTROLS
p01_1.cal  Seq 135    P1      PLUMBING PLAN, 1ST FLOOR
p02_1.cal  Seq 136    P2      PLUMBING PLAN, 2ND FLOOR
p03_1.cal  Seq 137    P3      PLUMBING PLAN, 3RD FLOOR
p04_1.cal  Seq 138    P4      PLUMBING RISERS, WASTE & VENT
p05_1.cal  Seq 139    P5      PLUMBING RISERS, SUPPLY
fp01_1.cal Seq 141    FP1   LIFE SAFETY FIRE PROTECTION FLOOR PLAN, 1ST FLOOR
fp02_1.cal Seq 142    FP2   LIFE SAFETY FIRE PROTECTION FLOOR PLAN, 2ND FLOOR
fp03_1.cal Seq 143    FP3   LIFE SAFETY FIRE PROTECTION FLOOR PLAN, 3RD FLOOR
fp04_1.cal Seq 144    FP4   AUTOMATIC SPRINKLER PLAN, FIRST, SECOND, & THIRD FLOOR
e001_1.cal Seq 147A E001  INTERIOR LEGEND
e501_1.cal Seq 169   E501  LIGHT FIXTURE DETAILS
e704_1.cal Seq 187   E704  OFFSITE COMMUNICATIONS PLAN
e705_1.cal Seq 188   E705  TRAFFIC SIGNAL PLAN & DETAILS BID OPTION #3
e802_1.cal Seq 190   E802  EXTERIOR  DETAILS
e803_1.cal Seq 191   E803  MANHOLE AND DUCT DETAILS

END OF AMENDMENT
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

SECTION 01420

BASIC STORMWATER POLLUTION PREVENTION PLAN
AM #0001

PART 1   GENERAL

1.1   SUMMARY

This Section provides a basic Stormwater Pollution Prevention Plan (SWPPP) 
for a National Pollutant Discharge Elimination System (NPDES) General 
Permit.

1.2   PROJECT IDENTIFICATION AND NOTES

PROJECT TITLE: Soldier Service Center

LOCATION: FORT HOOD, TEXAS

NOTE 1:  General Permit for Storm Water Discharges from Construction Sites 
is authorized by the Clean Water Act and is regulated by guidance published 
in the Federal Register, Volume 63, Number 128, July 6, 1998.      

NOTE 2:  Under the National Pollutant Discharge Elimination System (NPDES), 
all construction sites 5.0 acres in size or larger are required to obtain a 
General Permit for Storm Water Discharges from Construction Sites.  
Detailed guidance to Storm Water Pollution Prevention Plan (SWPPP) and Best 
Management Practices (BMP) is available in the Environmental Protection 
Agency document EPA-832-R-92-005 titled "Storm Water Management for 
Construction Activities."  

NOTE 3:  To fully comply with the regulation, the Fort Worth District and 
the construction Contractor will each prepare a SWPPP, and file for a 
separate Notice of Intent (NOI). The construction Contractor shall file the 
Notice of Termination (NOT) after final site stabilization and provide a 
copy of the NOT to Fort Worth District (EV-EE) for filing with EPA.  The 
Contractor shall use the basic SWPPP to prepare the Contractor's detailed 
SWPPP.     

1.3   PROJECT DESCRIPTION

The new soldier service center shall have administrative areas, 
auditoriums, space allocated solely for the use of computers, conference 
rooms, record storage, dental treatment area, library, shipping and 
receiving area.  Other support facilities shall include utilities, electric 
services (HVAC), information system, fire protection and alarm systems.  
Site improvement shall include parking area, traffic signal, pavement, 
pedestrian overpass, side walks, and storm drainage system.    

The construction activities shall include establishing storm drainage 
controls; site demolition; clearing and grubbing; grading; concrete and 
asphalt pavement; excavation, trenching and backfill for utilities; 
fencing; landscaping.  Prior to renovation and demolition of existing 
structures, the regulated materials such as asbestos containing material 
(ACM), and other regulated material shall be removed.     

The new facility site occupies approximately 12.16 acres and all of which 
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shall be disturbed. The demolition sites are adjoining and occupy 
approximately 3.04 acres and all of which shall be disturbed.  The total 
project disturbed area is approximately 15.2 acres.    

  
1.4   STANDARD INDUSTRIAL CLASSIFICATION (SIC)

The construction project has the following SIC codes in accordance with the 
Standard Industrial Classification Manual published by the Office of 
Management and Budget (OBM). 

  A. 1542 General Contractors - Non-Residential Building, other then 
Industrial Buildings and Warehouses (i.e. administrative buildings). 

  B. 1771 Concrete Work (includes asphalt, i.e. access drives and     
parking lots, culvert construction).

  C. 1623 Water, Sewer, Pipeline, and Communications and Power Line 
Construction. 

  D. 9711 National Security (a general category for military facilities).  
 
1.5   LOCATION

The project location is at Fort Hood, Texas.  A portion of the west wing 
new soldier service center is in Coryell County, majority of the facility 
and the parking areas is in Bell County.  The demolition site is in Bell 
County.  The new facility site is located west of Hood Road, north of 
Battalion Avenue, and south of Old Ironside Avenue (previously Central 
Avenue).  The demolition site is located east of Hood Road and south of 
Headquarter Avenue.  The latitude and longitude of the new facility is N31 
degrees 08 minutes 29 seconds and W97 degrees 46 minutes 01 seconds, 
respectively.  The latitude and longitude of the demolition site is N31 
degrees 08 minutes 15 seconds and W97 degrees 45 minutes 54 seconds, 
respectively.  

1.6   RECEIVING WATERS

Surface runoff flows southeast to South Nolan Creek.  The watershed flows 
east to Nolan River and then to Leon River.

PART 2   SITE DESCRIPTION 

2.1   EXISTING CONDITIONS

The site for the Phase 1 work (new soldier service center) is currently 
vacant. The vacant site is located south of Old Ironside Avenue, north of 
1800 Block structures, and between 47th Street and 48th Street.  Majority 
of the site for Phase 2 work is currently occupies by buildings (1800 
Blocks).  The site has approximately 6 to 8 percent grade.  Storm runoff 
drains east into the existing storm drainage system (reinforced concrete 
pipes or RCP) flowing south.  Site runoff coefficient (C) is approximately 
0.68 to 0.72.      

Storm runoff at off site demolition work (Bid Option No.1) drains into 
existing storm drainage system (through curb inlets and RCP). 

           
2.2   FUTURE CONDITIONS

After completion of the new soldier service center, site drainage sheet 
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flows to curb and surface inlets, and through new storm sewers into 
existing storm drainage pipes north of the site (on Ironside Ave.).  The 
parking areas are graded to sheet flow southeast and southwest.  Storm  
drainage from the southeast side of the parking area empties into existing 
storm drainage system, south of the site.  Site drainage from southwest 
side of the parking area outfall via a headwall to a grass lined drainage 
swales, on the southwest side the new 50th Street.        

Storm drainage at demolition site shall not change after completion of work.
    
 2.3   CONSTRUCTION PHASING

The project construction is anticipated to begin in August 2000 and complete 
in August 2002, respectively.  The project Phase 1 work includes constructing 
the new soldier service center, 50th street, demolishing existing asphalt 
pavement and constructing new traffic control.  The project Phase 2 work 
includes constructing parking areas serving the center and access road.  The 
Base Bid of this project shall include Soldier Service Center.  Currently, 
the 1800 Block wood structures occupies the future site of Phase 2 
construction work (access road and parking area).  These structures shall be 
demolished under other contract.  The Contractor shall verify bid options to 
be executed, construction phasing requirements, and sequence of construction 
activities.  The bid options for this project includes:

Bid Option No.1 - Off Site Demolition (Buildings 107, 108, and 134, including 
associated pavement and utilities)

Bid Option No.2 - Pedestrian Bridge that crosses Hood Road

Bid Option No.3 - New Traffic Signals (at the intersection of Battalion 
Avenue and 50th Street)

Bid Option No.4 - 300 Space POV Parking (northwest of Hood Road and Battalion 
Avenue intersection)

Bid Option No.5 - Landscaping Irrigation System     
 
Major Construction Activities at the new facility site include: 

A. Establish erosion and sediment structural controls.

B. Clearing and demolition - Removing small brush, concrete curb and 
gutter, and miscellaneous items.    

C. Site excavation and grading -  Site drainage via sheet flow to storm 
water drainage system.

D. Construction of utilities and paving.
   

E. Site stabilization per paragraphs TEMPORARY STABILIZATION and 
PERMANENT STABILIZATION.

 Major Construction Activities for Building Demolition include: 

A. Establish erosion and sediment structural controls around existing 
curb and surface inlets at or in proximity of disturbed areas.

B.  Removal, recycling, or disposal of regulated materials prior to 
demolition.   
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C.  Site stabilization per paragraph PERMANENT STABILIZATION.   

  
 2.4   SOILS DATA

The following soils information is from the Soil Survey of Coryell County, 
Texas, issued March 1977, by the United States Department of Agriculture, 
Soil Conservation Service.

The site contains one soil type.  The Topsy-Urban land complex association 
is characterized by deep and gently sloping land with slopes ranging from 3 
to 8 percent, with an average slope of 4 percent.  Typically, the surface 
layer is dark grayish brown clay loam and is approximately 7 inches deep.  
The subsoil measures approximately 22 inches and is grayish brown clay loam 
containing calcium carbonate and shale fragments.  The underlying material 
consists of stratified layers of marl and shale.  This soil type is 
generally well drained; however, permeability is moderately slow and occurs 
at the rate of 0.6 to 2.0 inches per hour.  Availability of water is 
medium.  Runoff is medium to rapid, and erosion is severe.  The root zone 
is easily penetrated by plant roots.  Unified Soil Classification of this 
soil type is C.  Potential for shrink-swell is moderate.  Soil reaction 
(pH) ranges from 7.9 to 8.4.    
 

 2.5   DRAWINGS

The drawing sheet no. C1 depicts the haul route, project location for the 
new soldier service center, parking areas, access roads, and the off site 
demolition (Bid Option No.1).  The drawing sheet no. C2 depicts the project 
base bid and bid options 2, 3 and 4.  The drawing sheet no. C8 depicts 
Phase 1 and Phase 2 construction work. The drawing sheet nos. H4, H5,& H6 
are Erosion and Sediment Control Plans.  Structural Control Details are 
shown on drawing sheet no. H7.      

PART 3   EROSION AND SEDIMENT CONTROLS

3.1   TEMPORARY STABILIZATION

Temporary stabilization is required when construction activities cease for 
periods greater than 21 days, or when there are contract delays in the 
turfing operation, a quick cover shall be required to prevent erosion, or 
when seasonal conditions preclude immediate permanent stabilization 
measures, the Contractor shall provide temporary soil stabilization, as 
soon as practicable, for all unpaved, graded, and disturbed portions of the 
site.  Reference Section 02940 - MULCHING FOR EROSION CONTROL for a 
recommended method.  

 
 3.2   PERMANENT STABILIZATION

Permanent soil stabilization shall be initiated 14 days after construction 
activities have ceased.  All unpaved, graded, and disturbed areas within 
the limit of erosion and sediment control resulting from the Contractor's 
construction activities shall receive turfing treatment in accordance with 
Section 02933 - ESTABLISHMENT OF TURF. 

 3.3   TEMPORARY SEDIMENT BASINS

A temporary sediment basin is not attainable runoff from site does not 
drain to a common collection point.  
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 3.4   STRUCTURAL CONTROLS

The Contractor shall use silt fence, staked hay bales, rock check dam, and 
sand bag berm to prevent soil erosion at the construction site.  Structural 
controls shall be established at the limit of erosion and sediment control, 
drainage swales, curb and surface inlets, culverts and headwalls, 
construction entrance/egress, Contractor's staging area, stockpiled and 
excavated material areas.  Structural controls shall be established at 
existing surface and curb inlets at or in proximity of the demolition 
structures.

  
PART 4   STORM WATER MANAGEMENT CONTROLS

4.1   RUNOFF COMPUTATIONS

The runoff rate at the project site shall increase after facility 
completion.  The 10-year frequency storm event, storm duration of 30 
minutes, rainfall intensity of 4.3 inches per hour (in/hr), and runoff 
coefficients shall range from 0.72 to 0.96.           

 4.2   OUTFALL VELOCITY DISSIPATION DEVICES

The outfall velocity dissipation devices are not required because site 
runoff is discharged to the existing storm drainage system.

PART 5   BEST MANAGEMENT PRACTICES (BMP) DURING CONSTRUCTION

The  Contractor, or its subcontractors, shall be responsible to minimize 
pollution of storm water runoff.  The Contractor shall discuss BMP in 
detailed SWPPP.  They shall comply with the BMP to minimize stormwater
pollution. 

5.1   SOLID WASTE MATERIALS

Solid waste materials (trash and construction debris) shall be placed in 
covered and appropriate waste containers.  Waste containers shall be 
emptied regularly; they shall not be allowed to overflow.  The disposal 
area of excavated material from project construction shall not be utilized 
for waste disposal.  Routine janitorial service shall be provided for all 
construction buildings and surrounding grounds.  No construction waste 
materials, including concrete, shall be buried or otherwise disposed of 
on-site.  All site personnel shall be briefed on the correct procedures for 
solid waste disposal.  

 5.2   HAZARDOUS, SPECIAL AND REGULATED WASTE

All hazardous waste shall be handled, stored, and disposed in accordance 
with all Federal, State, and local regulations and prior to all other 
construction activities.  Chemical waste shall be stored in clearly 
labeled, corrosion-resistant containers, and stored in designated areas 
before removal from the site.  Materials in excess of job requirements 
shall not be stored on-site.  All site personnel shall be briefed on the 
correct procedures for hazardous waste disposal.  Special waste from 
asbestos-containing materials (ACM) shall be managed per specification 
section ASBESTOS ABATEMENT prior to building demolition. All buildings to 
be demolished under this contract shall require removal of items containing 
regulated materials in accordance with specification section REMOVAL, 
RECYCLING, AND DISPOSAL OF REGULATED MATERIAL.  These items shall include 
fluorescent light tubes, light ballasts, fire extinguishers, thermostats, 
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smoke detectors, lighted exit signs, and emergency light batteries, etc.  
  
 5.3   SANITARY WASTE

On-site sanitary facilities shall be established.  Facility location, 
design, maintenance, and waste collection practices shall be in accordance 
with local regulations. 

 5.4   OFF-SITE VEHICLE TRACKING AND DUST

The Contractor shall describe practices to keep vehicles from tracking 
soils from the project construction, material borrow and disposal sites.  
Describe practices for dust control (i.e. light bituminous treatment in 
accordance with Section 01410, paragraph TEMPORARY EXCAVATION AND 
EMBANKMENTS).  The Contractor shall describe practice in hauling 
construction material or debris to avoid their loss during transport (i.e. 
open-bed vehicles shall be covered or otherwise stabilized).  

Temporary parking area(s) to be used 30 calendar days or more for the 
Contractor's equipment or personal vehicles shall be paved with temporary 
asphalt per specification and it shall be removed by the Contractor upon 
project completion.  The contractor shall require to stabilize the 
disturbed area in accordance with paragraph PERMANENT STABILIZATION.

 5.5   FERTILIZERS

If fertilizers are required by this project, they shall be applied in 
accordance with the manufacturer's recommendations, in the stated amounts 
per Section 02940 - MULCHING FOR EROSION CONTROL, and only when weather 
conditions are appropriate.

 5.6   CONSTRUCTION VEHICLE MAINTENANCE AND REPAIR

Specific areas shall be designated for equipment maintenance and repair to 
minimize potential impact on storm  runoff.  Locations shall be chosen to 
minimize potential impacts on receiving streams and waterways.  These 
locations shall be approved by the Contracting Officer, and structural 
controls shall be provided.  All construction vehicles shall be regularly 
inspected for leaks and receive regularly scheduled maintenance to reduce 
the potential for leaks.  

5.7   VEHICLE FUELING

Vehicle fueling at project site shall be conducted in accordance with good 
safety practices to reduce the potential for leaks and spills.  Only 
properly constructed fuel containers shall be used on-site and shall be 
labeled and stored in accordance with applicable Federal, state, and local
codes.  Washing and curing waters shall be drained into a retention basin 
constructed by the Contractor.  It shall  be cleaned up by the Contractor, 
to the satisfaction of the Contracting Officer, after project completion.

5.8   WATER SOURCE

Water used at site to establish and maintain grass, to control dust, and 
for other construction purposes shall be from a public water supply or 
private well approved by the Contracting Officer, state or local health 
department.  Backflow prevention valve shall be installed to prevent cross 
contamination to water supply line at the tie-in location.

SECTION 01420  Page 6



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

PART 6   TIMING OF CONTROLS AND ACTIVITIES.

The Contractor shall perform the following control activities:

(1) stabilize construction entrance at the new facility, 
(2) install silt fence at the limit of erosion and sediment control, 
(3) install hay bale dikes at existing curb and surface inlets at or in 
proximity to the renovated site (Fire Station) and the demolition area,
(4) establish temporary and permanent stabilization per PART 3 EROSION AND 
SEDIMENT CONTROL this section,
(5) backfill utility trenches in a timely manner to minimize erosion,
(6) place natural or synthetic fiber met on excavated and stockpiled 
material  
(7) inspect and maintain erosion and sediment structural control structures 
(reference GENERAL NOTES on Erosion and SEDIMENT CONTROL PLAN 1)  
(8) remove all structural controls after approval from Contracting Officer  

 
PART 7   COMPLIANCE WITH FEDERAL, STATE, AND LOCAL REGULATIONS

This project is in compliance with the National Environmental policy Act of 
1969, as amended.  The construction project does not significantly alter 
land use.  There is no threatened and endangered bird habitat or 
archeological sites in the project area.  In accordance with Section 15 
ENVIRONMENTAL ANALYSIS in DD Form 1391 dated 31 August 1999, the Record of 
Consideration (REC), has determined that the project site is qualified for 
categorical exclusion No. A-7, Appendix A, AR-200-2.

The Contractor shall comply with all applicable Federal environmental 
statutes, which include a provision to observe state, local and 
environmental regulations during construction.      

PART 8   MAINTENANCE AND INSPECTION PROCEDURES

The Contractor shall conduct inspection of erosion and sediment structural 
controls at each construction area.  All pollution prevention structural 
controls measures shall be inspected, the specific criteria and frequency 
includes:

(1) During rainfall season - once every seven (7) days and within 24 hours 
after any storm event greater than 13mm (0.5 inches).

(2) During seasonal dry periods where average rainfall is less than 500mm 
(20 inches)- once a month and within 24 hours after any storm event greater 
than 13mm (0.5 inches).

(3) When sites have been temporarily or final stabilized - once a month.  

The inspector shall thoroughly understand the requirements of the 
Contractor's SWPPP and shall have a basic knowledge of the engineering 
principles for reducing runoff pollution.    

Temporary stabilization or grading shall be inspected for erosion and soil 
loss from the site.  Temporary erosion control measures shall be inspected 
for bare spots and washouts.   Discharge points shall be inspected for 
signs of erosion or sediment.  Locations where vehicles enter and leave the 
site shall be checked for signs of off-site sediment tracking, including 
erosion control structure at material borrow, disposal, excavated, and 
stockpiled areas.  The BMP and pollution control maintenance procedures 
shall be reviewed for adequate erosion control by the Contractor during 
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construction.  All deficiencies shall be recorded in the Inspection and 
Maintenance Report posted at the project bulletin board and submit to the 
Contracting Officer after each inspection.  The Contractor shall implement 
corrections to these problems within seven (7) calendar days after 
inspection and revise the SWPPP.  After final stabilization has been 
achieved, the Contractor shall inspect the site once a month until final 
inspection and project acceptance by the Contracting Officer.

 
PART 9   MATERIAL INVENTORY

All materials or substances brought on-site during construction shall have 
a Material Safety Data Sheet (MSDS) available to the Contracting Officer.  
These materials include concrete, paints, sealants, petroleum-based 
products, cleaning solvents, fertilizers, tar, asphalt, and steel 
reinforcing bars.  The list of materials  shall be stated in the 
Contractor's detailed SWPPP.

PART 10   NON-STORM WATER DISCHARGE

Non-storm water discharge shall not be allowed during construction of the 
project in accordance with 63 FR 128, July 6, 1998, except for emergency 
fire-fighting flows and other flows listed in the following:

(1) vehicle wash water if detergents are not used,
(2) dust control runoff in accordance with permit conditions,
(3) fire Hydrant flushing, 
(4) potable water sources including water line flushing
(5) uncontaminated ground water resulting from dewatering activities
(6) irrigation drainage
(7) routine external building wash down which does not use detergent
(8) wash water from pavement with no spilled or leaked toxic or hazardous 
material and no detergent 
(9) air conditioning condensate
(10) spring water
(11) foundation or footer drain water where flows are not contaminated with 
process material such as solvent  

In addition, any spill of a hazardous substance in excess of reporting 
quantities shall be reported as required under 40 CFR 110.  Spill 
containment, notification, and clean-up in accordance with applicable 
Federal, State, and Local regulations, and to the satisfaction of the 
Contracting Officer shall be required. 

PART 11   CONTRACTOR COMPLIANCE

The Contractor shall use this basic SWPPP to prepare a detailed SWPPP that 
includes both narrative and drawings (Erosion and Sediment Control Plans).  
The detailed SWPPP shall state the following as a minimum:  (1) the project 
start and completion dates, (2) bid options to be executed with the 
project, (3) construction phasing requirements, sequence of construction 
activities, and pollution control measures, (4) discussion of the BMP and 
implementation during project execution, (5) identify the list of materials 
brought on site, (6) runoff computation of each drainage area (see 
paragraph 4.1), and (7) revised Erosion and Sediment Control Plans to 
include all locations that require structural controls (i.e. site entrance 
and exit, staging, stockpiled and borrowed areas, and disposal area for 
both on site and off site locations), and the type of storm control 
structures.
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Being responsible for the daily operations at the construction site and 
inspection of the established controls in accordance with the NPDES permit 
requirements.  The Contractor shall submit the detailed SWPPP (including 
the revised Stormwater Control Plans), and a Notice of Intent (NOI) for the 
Stormwater Discharges Associated with Industrial Activity under NPDES 
General Permit to EPA.  The NOI (EPA Form 3510-6) shall be submitted no 
later than 48 hours before start of construction.  A separate NOI is 
required for each construction contract or each phase of the construction 
activities.  The mailing address for NOI submittal is:

             
   Stormwater Notice of Intent (4203), 
              USEPA, 401 M Street, SW
              Washington, D. C. 20460 

The Contractor's detailed SWPPP (including the revised Stormwater Control 
Plans) and a copy of submitted NOI shall be provided to the Contracting 
Officer before start of construction.  A copy of the U.S. Army Corps of 
Engineers NOI (obtained from the Contracting Officer), the Contractor's 
NOI, and a brief project description shall be posted on the project 
bulletin board.  The Contractor's detailed SWPPP shall be kept on-site at 
all times.  During construction, the Contractor shall perform work as 
required per paragraph, MAINTENANCE AND INSPECTION PROCEDURES in this 
section. 

No later than 10 working days after acceptance of final stabilization, the 
Contractor shall submit the Notice of Termination (NOT), EPA Form 3510-7 to 
EPA.  Two copies of the submitted NOT shall be provided to the Contracting 
Officer's project file.  EPA Forms are available on web site at 
http://www.epa.gov/earth1r6/6en/w/forms.htm.  It is not required but the 
Contractor may choose to provide the NOT to the Environmental Division of 
the Fort Worth District.  The Environmental Division shall file both the 
USACE and Contractor's NOT to EPA to facilitate project closeout.  The 
mailing address for the Contractor's prepared and signed NOT is:

                       ATT: Dr. Hank Jarboe,
                        CESWF-EV-EE (RM 3A14)      
                        U.S.Army Corps of Engineers
                        819 Taylor Street
                        Fort Worth, TX 76102-0300

        
PART 12   ATTACHMENTS

12.1   OWNER CERTIFICATION
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                           OWNER CERTIFICATION 
                                  FOR
                         SOLDIER SERVICE CENTER
                            FORT HOOD, TEXAS
       
I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gathered and evaluated 
the information submitted.  Based on my inquiry of the person or persons 
who managed the system, or those persons directly responsible for gathering 
the information, the information submitted is to the best of my knowledge 
and belief, true, accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations.

                            MICHAEL J. MOCEK, P.E.
                            DEPUTY DISTRICT ENGINEER

                              Date Certified:__________________

Attachments: 

             Sheet No.   Title
            C1         PROJECT LOCATION MAP
            C2         BASE BID + BID OPTIONS 2,3,&4
            C8         PHASING PLAN - NEW WORK
            H4         EROSION AND SEDIMENT CONTROL PLAN 1
            H5         EROSION AND SEDIMENT CONTROL PLAN 2
            H5         EROSION AND SEDIMENT CONTROL PLAN 3   
            H7         EROSION AND SEDIMENT CONTROL STRUCTURAL DETAILS
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12.2   STORMWATER POLLUTION PREVENTION PLAN

            
                    STORMWATER POLLUTION PREVENTION PLAN

                      INSPECTION AND MAINTENANCE REPORT

INSPECTOR:_________________________________________ DATE:__________________

INSPECTOR'S 
QUALIFICATION:_______________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

DAYS SINCE LAST RAINFALL:___________ AMOUNT OF LAST RAINFALL:__________INCHES

     STABILIZATION MEASURES

_____________________________________________________________________________

AREA     DATE SINCE      DATE OF         STABILIZED?  STABILIZED  CONDITION
         LAST            NEXT            (YES/NO?)    WITH   
         DISTURBANCE     DISTURBANCE
_____________________________________________________________________________ 

______________________________________________________________________________

STABILIZATION REQUIRED:
_____________________________________________________________________________

______________________________________________________________________________

TO BE PERFORMED BY:_______________________________ ON or BEFORE:_____________
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                   STORMWATER POLLUTION PREVENTION PLAN

                      INSPECTION AND MAINTENANCE REPORT

   OTHER CONTROLS - STABILIZED CONSTRUCTION ENTRANCE

_____________________________________________________________________________
IS MUCH SEDIMENT  ARE DUST AND       DOES ALL TRAFFIC USE   ARE ASSOCIATED
TRACKED ONTO      SEDIMENT CONTROL   THE STABILIZED         DRAINAGE
THE ROAD?         MEASURES           ENTRANCE TO THE        STRUCTURES
                  WORKING?           SITE?                  WORKING?
_____________________________________________________________________________

_____________________________________________________________________________

MAINTENANCE REQUIRED FOR CONSTRUCTION ENTRANCE:
___________________________________________________________________________________________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

TO PERFORMED BY:__________________________ ON OR BEFORE:_____________________

_____________________________________________________________________________
  OTHER CONTROLS - DEVELOP SITE SPECIFIC TABLES AS NEEDED
_____________________________________________________________________________

 FOR ALL STABILIZATION MEASURES, STRUCTURAL, AND NON-STRUCTURAL CONTROLS

CHANGES/CORRECTIONS REQUIRED IN  POLLUTION PREVENTION PLAN:

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

REASONS FOR CHANGES:
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

INSPECTOR'S SIGNATURE:____________________________  DATE:__________________
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                   STORMWATER POLLUTION PREVENTION PLAN

                      INSPECTION AND MAINTENANCE REPORT

MAINTENANCE REQUIRED FOR SEDIMENT BASIN(S):

______________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

TO BE PERFORMED BY:_______________________________ ON OR BEFORE:_____________

    STRUCTURAL CONTROLS - SILT FENCE(S)

_____________________________________________________________________________
FROM    TO     IS THE BOTTOM OF    IS THE FABRIC     HOW DEEP IS
               THE FABRIC STILL    IN GOOD           THE SEDIMENT?
               BURIED?             CONDITION?
_____________________________________________________________________________

_____________________________________________________________________________

MAINTENANCE REQUIRED FOR THE SILT FENCE (S):

_____________________________________________________________________________
_____________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
_____________________________________________________________________________

TO BE PERFORMED BY:__________________________________ ON OR BEFORE:__________
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                   STORMWATER POLLUTION PREVENTION PLAN

                      INSPECTION AND MAINTENANCE REPORT

   
    STRUCTURAL CONTROLS - EARTH DIKES(S)
______________________________________________________________________________
FROM    TO     IS DIKED STABILIZED?     IS THERE EVIDENCE
                                        OF WASH-OUT OR OVERTOPPING?
______________________________________________________________________________

_____________________________________________________________________________
 MAINTENANCE REQUIRED FOR THE EARTH DIKE(S):
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

TO BE PERFORMED BY:_____________________________ ON OR BEFORE:_____________
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        -- End of Section --
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SECTION 02051

REMOVAL, RECYCLING AND DISPOSAL OF REGULATED MATERIALS
Amend # 0001

PART 1   GENERAL

1.1   SUMMARY

This Section covers the requirements for removal, recycling, and disposal 
of regulated materials prior to building demolition or renovation.

1.2   REFERENCES

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910    Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

ENVIRONMENTAL PROTECTION AGENCY (EPA)

40 CFR 82 Protection of Stratospheric Ozone

40 CFR 261  Identification and Listing of Hazardous 
Waste

40 CFR 262 Standards Applicable to Generators of 
Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of 
Hazardous Waste

40 CFR 264 Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage and 
Disposal Facilities

40 CFR 268 Land Disposal Restrictions

40 CFR 270 EPA Administered Permit Programs:  The 
Hazardous Waste Permit Program

40 CFR 273           Standards for Universal Waste Management

40 CFR 761 Polychlorinated Biphenyls Manufacturing, 
Processing, Distribution in Commerce and 
Use Prohibitions

DEPARTMENT OF TRANSPORTATION (DOT)

49 CFR 171 General Information, Regulations and 
Definitions

49 CFR 173 Shippers - General Requirements for 
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Shipments and Packagings

49 CFR 178 Specifications for Packagings

1.3   DEFINITIONS

1.3.1   Regulated Materials

Regulated materials are mercury, polychlorinated biphenyls,Arsenic, 
Cadmium, Cadmium, Creosote and ozone depleting chemicals.  Requirements for 
asbestos containing material (ACM) and lead based paint (LBP), if present 
in the buildings to be  demolished, are covered in Sections 13280 and 13281, 
respectively.

1.3.2   Mercury (Hg)

Mercury is a metal that is liquid at room temperature with a small vapor 
pressure.  Mercury-containing items addressed by this specification are 
thermostats and fluorescent light bulbs (see definition of mercury bulb 
thermostat and fluorescent light bulb below).

1.3.3   Polychlorinated Biphenyls (PCBs)

PCBs are defined in 40 CFR 761.  They are oily in pure form and increase 
the risk of cancer.  PCB-containing items addressed by this specification 
are ballasts and transformers (see definition of Ballast and Transformers 
below).

1.3.4   Ozone Depleting Chemicals (ODCs)

ODCs include chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), 
halon, tetra (and tri) chloroethane, carbon tetrachloride and all isomers 
of methyl chloroform.  A complete list of ODCs addressed by this 
specification are in 40 CFR 82 Subpart A, Appendixes A and B.  Items 
potentially containing ODC's are refrigeration equipment for HVAC systems, 
freezers, refrigerators, drinking fountains, ice machines, beverage and 
refrigerated food dispensers, halon fire extinguishers and 
biomedical equipment.

1.3.5   Arsenic

A solid and poisonous element that is commonly metallic, steel-gray, 
crystalline, and brittle.  A poisonous trioxide of arsenic is used 
especially as an insecticide or weed killer.  Typically, wood utility poles 
are treated with arsenic trioxide.

1.3.6   Ballast

A ballast is a device used to give starting voltage and/or stabilizing 
current to a fluorescent light tube.  Ballast is a metal case filled with a 
solid or semisolid asphalt/tar substance that contain a capacitor.  The 
capacitor may contain the following regulated materials: PCB, TCB or DEPH.

PCB was prohibited 1979 per 40 CFR 761.  Approximately half of the ballasts 
made before 1979 contained PCB.  "No PCBs" labels have been used to 
identify ballasts without PCB since 1 July 1978.  Therefore all ballasts 
without "No PCBs" labels, with labels of fabrication on or before 1979 and 
no known date of fabrication are assumed as PCB ballasts.  PCB-ballasts are 
regulated and disposal at a landfill is prohibited.   
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Ballasts from 4-foot lighting fixtures made before 1985 and from all other 
sizes of fixtures made before 1991 contained wet capacitors.  The 
replacement dielectric fluid for PCBs in these wet capacitors is mineral 
oil and solvents.  The hazardous solvents are typically TCB or DEPH.  
Unless the non-PCB ballasts are made after 1992, they are presumed to 
contain TCB or DEPH and shall be recycled at a permitted facility.

1.3.7   Fluorescent Light Bulb

A light bulb (or tube) of a fluorescent lighting fixture (defined below).

1.3.8   Lighting Fixture

A unit containing a fluorescent light bulb, light reflector, casing and 
ballast.

1.3.9   Mercury Bulb Thermostat

A temperature control device containing a Hg ampule attached to a 
bimetallic sensing element.

1.3.10   Retorting Mercury

The retorting of mercury is a process whereby mercury is distilled from 
other materials by using heat.  During the fluorescent light bulb recycling 
process, mercury is retorted from the phosphor powder that coats the inside 
of the glass.

1.3.11   Transformer

A device employing the principle of mutual induction to convert variations 
of current in a primary circuit into variations of voltage and current in a 
secondary circuit. It contains PCB, TCB and/or DEPH.  It is pole-mounted or 
pad-mounted. 

1.3.12   Cadmium

A bluish, white, malleable, ductile, toxic, bivalent, and metallic element. 
 It is especially used in protective plating, bearing metals, and 
electrodes for batteries.  

1.3.13   Cesium

A silver white soft ductile element of the alkali metal that is the most 
electropositive element known and is especially used in photoelectric cells 
that is typically in smoke detector. Cesium ignites spontaneously in moist 
air; causes burns in contact with skin; may explode in contact with sulphur 
or phosphorus; reacts violently with oxidizing materials.  Cesium 137 is a 
radioactive poison.

1.3.14   Chlordane

It was typically used for treatment of termites in soil around the building 
foundation and perimeter of structure.  Sampling and testing are required 
for soil disposal.    

1.3.15   Emergency Lights
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The emergency lights are operated by a back-up power source such as a 
battery.  Mercury, cadmium, and lead are typically used in batteries.

1.4   DESCRIPTION OF WORK

Prior to the start of demolition work, all items containing regulated 
materials shall be removed from the buildings 107, 108 and 134.  They shall 
be salvaged and recycled to the maximum extent possible or incinerated.  
Final disposal of regulated materials in a landfill shall be in accordance 
with applicable Federal, state, and local regulatory agencies, and when all 
means of recycling and reuse are exhausted. Contractor shall verify with the 
DPW Environmental Office on materials to be salvaged or recycled. The 
estimated quantities for the regulated materials is indicated in the contract 
drawings contractor shall verify these quantities.

1.5   CONTRACTOR'S QUALIFICATIONS

The Contractor and subcontractors who will remove  Batteries and thermostats
  from the building(s) shall be familiar with   with the Universal Waste 
Rule inaccordance with 40 CFR 273 and Mercury- Containing and Rechargable 
Battery Act, Public Law 104-1442, effective 1996.  The Contractor and 
subcontractors who will remove PCB items from the building(s) shall follow 
there overall Site Safety and Health Plan (SSHP) and shall have at least 2 
years experience.  The Contractor and subcontractors who will purge and 
reclaim ODCs shall be certified in accordance with 40 CFR 82 and shall have 
at least 2 years experience.  They shall also be familiar with other 
Federal, state and local regulations for work to be performed in this 
specification.

1.6   SUBMITTALS

Government approval is required for SUBMITTALS with a "GA" designation; 
SUBMITTALS having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01  Data

Qualifications; FIO.

The Contractor shall be familiar with Hg handling and emergency procedures 
in accordance with 40 CFR 273.

The Contractor shall have at least 2 years experience in handling PCBs.

The Contractor shall have at least 2 years experience in handling ODCs.
Documentation of work experience shall be in accordance with  Contractors 
qualification Paragraph
Certifications; FIO.

A copy of each technician's certification, required under 40 CFR 82.161, 
who will be reclaiming ODCs.

A copy of each ODCs recovery and recycling equipment's certification in 
accordance with 40 CFR 82.158.

A copy of each ODCs reclaimer's certification in accordance with 40 CFR 
82.164.
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Licenses and Permits;  FIO.

A copy of the recycling/destruction facility license for handling, 
treatment and/or destruction of ballasts containing PCBs,TCB,DEPPH and/or 
other regulated items in accordance with 40 CFR 761.60.

A copy of the RCRA Part B permit for the facility that is retorting Hg on 
site.

A copy of the state permit for hauling and transporting hazardous waste in 
accordance with 40 CFR 263.
Proof of state registration or a copy of permit for pumping, hauling and 
transporting waste (purged liquid from chiller or diesel fuel tank) in 
accordance with 30 TAC 334 and 335.91-335.94 and EPA permit per 40 CFR 263 
if transporting to another state,

Disposal facility permit or written authorization from TNRCC to recieve 
utility poles typically treated with arsenic or creosote.
Plans;  GA.

A written Spill Prevention, Control and Countermeasures (SPCC) Plan shall 
be prepared in accordance with paragraph SPILLS AND SAFETY of this Section 
and submitted at least 30 days before the start of demolitionwork.

Pollution Insurance; FIO.

A copy of the contractor's current environmental pollution liability 
insurance for the recycling and/or destruction facilities to ensure that 
the facility assumes full responsibility for compliance with all Federal, 
State and local regulations pertaining to worker protection, work 
practices, site safety, transportation and disposal.

    SD-08  Statements

Contractor's Qualification;  GA.

Documentation of Contractor's and subcontractor's work experience in 
removal, recycling and disposal of items containing Hg, PCB's and ODC's 
during buildingdemolition .  This shall be submitted at least 30 days 
before the start of work.

SD-18  Records

Closure Report;  FIO.

A closure report, including a statement of compliance, shall be prepared in 
accordance with paragraph CLOSURE REPORT of this Section.

1.7   WASTE MINIMIZATION, SALVAGE AND RECLAMATION

The Contractor shall practice waste minimization, salvage and reclamation 
of items containing regulated materials.  The Contractor shall not dispose 
of any item in its entirety to the landfill or by incineration.  Regulated 
materials placed in a landfill or incinerated shall be manifested in 
accordance with 40 CFR 262.

PART 2   PRODUCTS (NOT USED)

PART 3   EXECUTION

SECTION 02051  Page 5



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

3.1   VERIFICATION OF REGULATED MATERIALS

Before renovation the Contractor shall field verify the drawings showing 
the actual locations, quantities and categories of items containing Hg, 
PCBs and/or ODCs.  The Contractor shall notify the Contracting Officer of 
any discrepancies or conflicts before performing work specified in this 
section.

3.2   REMOVAL, HANDLING AND PACKAGING

3.2.1   Fluorescent Light Bulbs

The Contractor shall remove fluorescent light bulbs from the lighting 
fixtures and place them in shipping containers in accordance with 49 CFR 178
properly packaged to avoid breakage.  Broken fluorescent lights bulbs shall 
be placed in a "broken bulb" container(s) and manifested for transport and 
disposal in accordance with 40 CFR 262, 40 CFR 263, and 40 CFR 264. The 
fluorescent light bulbs  will be packed and turned in to Bldg. 1345 
Classification Unit. The point of contact is Mr. Alex Kachura ph: 
254-287-8712

3.2.2   Ballasts

The Contractor shall remove all ballasts from the lighting fixtures, 
segregate them into Category I leaking, Category I not leaking, Category II 
leaking and Category II not leaking and put them into containers in 
accordance with 49 CFR 178 for shipping.  All Category I leaking ballasts 
shall be managed in accordance with 40 CFR 761 (Toxic Substances Control 
Act = TSCA).The unmarked ballasts will be turned in to DPW Supply building 
4209. The point of contact is Mr. Bill Bodkin of DPW Environmental ph: 
254-287-8713.

3.2.3   Mercury Bulb Thermostats

The Contractor shall remove and handle mercury bulb thermostats in 
accordance with 40 CFR 273.  Leaking or broken ones shall be placed in a 
container and manifested for transportation and disposal in accordance with 
40 CFR 262, 40 CFR 263, and 40 CFR 264.The bulb termostats will be packed 
and turned in to Bldg. 1345 Classification Unit. The point of contact is 
Mr. Alex Kachura ph: 254-287-8712

3.2.4   Units Containing ODCs

The Contractor shall purge the items and handle ODCs in accordance with 40 
CFR 82 Subpart F prior to removal of these units. The purged items will be 
turned in to DPW Supply building 4209. The point of contact is Mr. Bill 
Bodkin of DPW Environmental ph: 254-287-8713.

3.2.5   Lighted Exit Signs, Smoke Detectors, Emergency lights and 
Rechargeable Batteries

 The Contractor shall field verify locations of these items.  They shall be 
carefully removed and securely packed in separate labeled containers.  The 
container voids shall be filled with vermiculite or other suitable 
fire-retardant materials.  Shipping labels "Used Lighted Exit Signs Contain 
Tritium (Potential Hazard: Low Radiotoxicity)" and "Smoke Detectors Contain 
Cesium (Potential Hazard: Fire and Explosion Risk)" shall be affixed on 
containers with the intact components.   Emergency lights with used 
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batteries shall be placed in separate container labeled as "Emergency 
Lights with Used Batteries (Potential Hazard: lead, cadmium, mercury)".  
Other rechargeable batteries shall be placed in a separate container 
labeled as "Used Batteries (Potential Hazard: lead, cadmium, mercury)".  
The containers shall be vented and voids shall be filled with vermiculite 
or other suitable fire-retardant materials.  The Contractor shall turn in 
these containers to the Mr. Alex Kachura ph: 254-287-12 for recycling.

3.2.6   Transformers

The Contractor shall verify the locations of transformers as shown on the 
electrical utility layout or demolition plans and obtain data plates 
information for the transformers to be removed.  The Contractor shall 
coordinate with the DPW Supply or POC as directed by the Contracting 
Officer that has access to the analytical data base of the transformers and 
obtain data plates information of the transformers to be removed.  The 
Contractor shall perform sampling and analyses for PCB when no analytical 
results are available.  Disconnection of electrical services shall be 
approved by the Directorate of Public Works and Logistics (DPWL) and/or the 
Contracting Officer.  The Contractor shall prepare government Form 1340 and 
list transformers identification numbers, types, sizes, and attach PCB test 
results from a currently licensed analytical laboratory (independent of the 
Contractor).  A copy of Form 1340 shall be submitted to DOE and the 
Contracting Officer to schedule for pre-inspection. The Contractor shall 
remove and transport the transformers to a staging area approved by the 
Contracting Officer.  In accordance with 40 CFR 761.20, The Contractor 
shall provide containment at the staging area to prevent storm water 
pollution.   The Contractor shall prepare manifests (EPA Form 8700-22)for 
both PCB contaminated transformers (with PCB levels greater than 50 parts 
per millions (ppm) but less than 500 ppm) and PCB transformers (with PCB 
levels equal to or greater than 500 ppm).  After approval of 
pre-inspection, the Contractor shall haul all transformers with Form 1340s 
to a designated location for final removal by DPW Supply.The point of 
contact is Mr. Bill Bodkin of DPW Environmental ph: 254-287-8713.  The 
Contractor shall provide shipping description (which consists of RQ 
designation, shipping name, hazard class, UN identification number, packing 
group, amd supplemental information) in accordance with 49 CFR 173.  

3.2.7   Utility Poles

The Contractor shall verify locations and sizes of wood poles as shown on 
the electrical utility layout or demolition plans.  The Contractor shall 
coordinate with the Directorate of Public Work and Logistic (DPWL)or POC as 
directed by the Contracting Officer to verify those used utility poles to 
be removed in this project.  Utility poles shall be salvaged to the maximum 
extent possible by the Contractor.  However, if they are disposed as waste 
material, the disposal facility receiving those wood poles shall have 
permit or written authorization by the Texas Natural Resource Conservation 
Commission (TNRCC) to receive wood poles which are typically contaminated 
with arsenic and/or creosote.

3.3   LABELING AND RECORD KEEPING

Labeling and record keeping of regulated materials to be salvaged, 
recycled, incinerated or placed in a landfill shall be in accordance with 
40 CFR 262, 40 CFR 263, 40 CFR 264, and all other applicable Federal, State 
and local regulations.

3.4   SPILLS AND SAFETY

SECTION 02051  Page 7



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

The Contractor shall prepare, maintain and implement a Spill Prevention, 
Control and Countermeasure (SPCC) Plan in accordance with 40 CFR 761.  
Although this requirement is for PCBs, it shall include Hg (29 CFR 1910 and 
29 CFR 1926 will provide more guidance).  It shall establish policies and 
procedures to prevent spills, minimize spill impact on its surroundings and 
methods for cleanup.  The plan shall also establish the type of spill 
report to be given to the Contracting Officer.  The plan shall be kept 
on-site and encompass all site activities including transportation to the 
recycling and/or destruction facilities.  It shall be developed, signed, 
sealed and dated by an industrial hygienist certified by the American Board 
of Industrial Hygienists.  Spills greater than 1 pound of PCBs shall be 
reported to National Response Center (1-800-424-8802), the Contracting 
Officer, and cleaned up immediately.

3.5   STORAGE

A temporary storage area shall be provided by the Contractor and approved 
by the Contracting Officer.  Storage time limits are 30 days for ballasts 
containing PCBs (40 CFR 761) and 1 year for thermostats containing Hg (40 
CFR 273).  Regulated materials must be removed from the site before final 
project acceptance by the Government.

3.6   TRANSPORTATION

Materials shall be transported by a licensed, hazardous waste hauler.  
Operating procedures shall be enforced by the Contractor to prevent 
spillage in accordance with 49 CFR 171 and 40 CFR 173.  The hauler shall 
not store regulated materials longer than 10 days in accordance with 40 CFR 
263 and 40 CFR 273.  Vehicle loading, vehicle placarding, waste tracking, 
notification and record keeping shall be in accordance with all applicable 
Federal, State and local regulations.

3.7   RECYCLING/DESTRUCTION FACILITY

The contractor shall only ship items to be recycled, incinerated or 
landfilled to EPA certified facilities (40 CFR 261, 40 CFR 268 and 40 CFR 
270) with environmental pollution liability insurance coverage.

3.8   CLOSURE REPORT

The Contractor shall prepare and submit a closure report to the Contracting 
Officer within 30 days of completing demolition work for each building.  
The report shall contain:  (a) A signed cover letter certifying completion 
of work described herein, (b) The signed statement of compliance (attached 
at the end of this section), (c) A narrative describing worker protection 
and waste removal, handling, packaging, transportation, separation and 
ultimate end (recycled, destroyed and/or disposed), (d) A description of 
accidents, ruptures, leaks, subsequent response procedures and cleanup and 
(e) Final disposition documentation of all items containing Hg, PCBs and/or 
ODCs including a copy of notifications, signed manifest of waste and signed 
certificates or receipts of recycling or destruction.

SECTION 02051  Page 8



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

3.9   STATEMENT OF COMPLIANCE FORM

               STATEMENT OF COMPLIANCE

I hereby certify that:

(1) the appropriate state manifest form has been completely and 
properly filled out;

(2) the packing, marking, labeling and placarding of the waste meets 
all applicable regulations;

(3) the waste transportation, recycling, destruction and disposal meets 
all applicable Federal, State and local regulations.

_________________________________
  Name                                                       

_________________________________
Title

_________________________________
Date

        -- End of Section --
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SECTION 04200

MASONRY
AM# 0001 

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI SP-66 (1994) ACI Detailing Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 82 (1997a) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM A 153/A 153M (1998) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM C 67 (1998a) Sampling and Testing Brick and 
Structural Clay Tile

ASTM C 90 (1998) Load bearing Concrete Masonry Units

ASTM C 91 (1998) Masonry Cement

ASTM C 129 (1997) Nonloadbearing Concrete Masonry 
Units

ASTM C 140 (1998b) Sampling and Testing Concrete 
Masonry Units

ASTM C 216 (1998) Facing Brick (Solid Masonry Units 
Made from Clay or Shale)

ASTM C 270 (1997ae1) Mortar for Unit Masonry

ASTM C 476 (1998) Grout for Masonry

ASTM C 494 (1998) Chemical Admixtures for Concrete

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 641 (1982; R 1991) Staining Materials in 
Lightweight Concrete Aggregates
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ASTM C 652 (1997) Hollow Brick (Hollow Masonry Units 
Made From Clay or Shale)

ASTM C 780 (1996) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
Reinforced  Unit Masonry

ASTM C 1019 (1989a; R 1998) Sampling and Testing Grout

AM# 0001 

ASTM C 1289 (1998) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM D 2000 (1998c) Rubber Products in Automotive 
Applications

ASTM D 2240 (1997el) Rubber Property - Durometer 
Hardness

ASTM D 2287 (1996) Nonrigid Vinyl Chloride Polymer and 
Copolymer Molding and Extrusion Compounds

ASTM E 119 (1998) Fire Tests of Building Construction 
and Materials

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Clay or Shale Brick; GA. AM# 0001 Concrete masonry units; GA    

Manufacturer's descriptive data.

SD-04 Drawings

Masonry Work; GA.

Drawings including plans, elevations, and details of wall reinforcement; 
details of reinforcing bars at corners and wall intersections; offsets; 
tops, bottoms, and ends of walls; control and expansion joints; and wall 
openings.  Bar splice locations shall be shown.  Drawings shall be provided 
showing the location and layout of glass block units.  If the Contractor 
opts to furnish inch-pound CMU products, drawings showing elevation of 
walls exposed to view and indicating the location of all cut CMU products 
shall be submitted for approval.  Bent bars shall be identified on a 
bending diagram and shall be referenced and located on the drawings.  Wall 
dimensions, bar clearances, and wall openings greater than one masonry unit 
in area shall be shown.  No approval will be given to the shop drawings 
until the Contractor certifies that all openings, including those for 
mechanical and electrical service, are shown.  If, during construction, 
additional masonry openings are required, the approved shop drawings shall 
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be resubmitted with the additional openings shown along with the proposed 
changes.  Location of these additional openings shall be clearly 
highlighted.  The minimum scale for wall elevations shall be 1 to 50.   
Reinforcement bending details shall conform to the requirements of ACI SP-66.

SD-08 Statements

Cold Weather Installation; GA.

Cold weather construction procedures.

SD-09 Reports

Efflorescence Test; GA.  Field Testing of Mortar; GA.  Field Testing of 
Grout; GA.  Prism tests; GA.  Masonry Cement; GA.  Fire-rated CMU; GA.

Test reports from an approved independent laboratory.  Test reports on a 
previously tested material shall be certified as the same as that proposed 
for use in this project.

Special Inspection; GA.

Copies of masonry inspector reports.

SD-13 Certificates

Clay or Shale Brick; FI0.    Concrete Masonry Units (CMU); FIO.    Control 
Joint Keys; FIO.  Anchors, Ties, and Bar Positioners; FIO.  Expansion-Joint 
Materials; FIO.  Joint Reinforcement; FIO.  Reinforcing Steel Bars and Rods
; FIO.  Masonry Cement; FIO.  Mortar Coloring; FIO.  AM# 0001   Precast 
Concrete Items; FIO.  Mortar Admixtures; FIO.  Grout Admixtures; FIO.  AM# 
0001 

Certificates of compliance stating that the materials meet the specified 
requirements.

AM# 0001 

SD-14 Samples

Concrete Masonry Units (CMU); GA.       AM# 0001    Clay or Shale Brick; GA.
  

Anchors, Ties, and Bar Positioners; GA.

Two of each type used.

Expansion-Joint Material; GA.

One piece of each type used.

Joint Reinforcement; GA.

One piece of each type used, including corner and wall intersection pieces, 
showing at least two cross wires.

AM# 0001 
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ues.

Portable Panel; GA.

One panel of clay or shale brick,   containing approximately 24 brick 
facings to establish range of color and texture.

1.3   SAMPLE MASONRY PANELS

After material samples are approved and prior to starting masonry work, 
sample masonry panels shall be constructed for each type and color of 
masonry required.  At least 48 hours prior to constructing the sample panel 
or panels, the Contractor shall submit written notification to the 
Contracting Officer's Representative.  Sample panels shall not be built in, 
or as part of the structure, but shall be located where directed.

1.3.1   Configuration

Panels shall be L-shaped or otherwise configured to represent all of the 
wall elements.  Panels shall be of the size necessary to demonstrate the 
acceptable level of workmanship for each type of masonry represented on the 
project.  The minimum size of a straight panel or a leg of an L-shaped 
panel shall be   by 

1.3.2   Composition

Panels shall show full color range, texture, and bond pattern of the 
masonry work.  The Contractor's method for mortar joint tooling; grouting 
of reinforced vertical cores, collar joints, bond beams, and lintels; 
positioning, securing, and lapping of reinforcing steel; positioning and 
lapping of joint reinforcement (including prefabricated corners); and 
cleaning of masonry work shall be demonstrated during the construction of 
the panels.  Installation or application procedures for anchors, wall ties, 
AM# 0001  CMU control joints, brick expansion joints, AM# 0001  flashing, 
brick soldier, row lock courses and weep holes shall be shown in the sample 
panels.  The panels shall contain a masonry bonded corner that includes a 
bond beam corner.  Panels shall show installation of electrical boxes and 
conduit.  Panels that represent reinforced masonry shall contain a  opening 
placed at least  above the panel base and   away from all free edges, 
corners, and control joints.  Required reinforcing shall be provided around 
this opening as well as at wall corners and control joints.

1.3.3   Construction Method

Where anchored veneer walls are required, the Contractor shall demonstrate 
and receive approval for the method of construction; i.e., either bring up 
the two wythes together or separately, with the insulation and appropriate 
ties placed within the specified tolerances across the cavity.  Temporary 
provisions shall be demonstrated to preclude mortar or grout droppings in 
the cavity and to provide a clear open air space of the dimensions shown on 
the drawings.  Where masonry is to be grouted, the Contractor shall 
demonstrate and receive approval on the method that will be used to bring 
up the masonry wythes; support the reinforcing bars; and grout cells, bond 
beams, lintels, and collar joints using the requirements specified herein. 
If sealer is specified to be applied to the masonry units, sealer shall be 
applied to the sample panels.  Panels shall be built on a properly designed 
concrete foundation.

1.3.4   Usage
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The completed panels shall be used as the standard of workmanship for the 
type of masonry represented.  Masonry work shall not commence until the 
sample panel for that type of masonry construction has been completed and 
approved.  Panels shall be protected from the weather and construction 
operations until the masonry work has been completed and approved.  After 
completion of the work, the sample panels, including all foundation 
concrete, shall become the property of the Contractor and shall be removed 
from the construction site.

1.4   DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid 
chipping, breakage, and contact with soil or contaminating material.

1.4.1   Masonry Units

Concrete masonry units shall be covered or protected from inclement weather 
and shall conform to the moisture content as specified in ASTM C 90 when 
delivered to the jobsite.  In addition, glass block units  shall be stored 
with their finish surfaces covered.  Prefabricated lintels shall be marked 
on top sides to show either the lintel schedule number or the number and 
size of top and bottom bars.

1.4.2   Reinforcement, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcement shall 
be stored above the ground.  Steel reinforcing bars and uncoated ties shall 
be free of loose mill scale and rust.

1.4.3   Cementitious Materials, Sand and Aggregates

Cementitious and other packaged materials shall be delivered in unopened 
containers, plainly marked and labeled with manufacturers' names and 
brands.  Cementitious material shall be stored in dry, weathertight 
enclosures or be completely covered.  Cement shall be handled in a manner 
that will prevent the inclusion of foreign materials and damage by water or 
dampness.  Sand and aggregates shall be stored in a manner to prevent 
contamination or segregation.

AM# 0001 1.5   [Enter Appropriate Subpart Title Here]

PART 2   PRODUCTS

2.1   GENERAL REQUIREMENTS

The source of materials which will affect the appearance of the finished 
work shall not be changed after the work has started except with 
Contracting Officer's approval.  

2.2   CLAY OR SHALE BRICK

Color range and texture of clay or shale brick shall be as indicated and 
shall conform to the approved sample.  Grade SW shall be used for brick in 
contact with earth or grade and for all exterior work.  Brick shall be 
tested for efflorescence.  Clay or shale brick units shall be delivered 
factory-blended to provide a uniform appearance and color range in the 
completed wall.
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2.2.1   Clay or Shale Brick

Solid clay or shale brick shall conform to ASTM C 216, Type FBS.  Brick 
size shall be modular and the nominal size of the brick used shall be 
thick,  wide, and  long.  Minimum compressive strength of the brick shall 
be 

2.3   CONCRETE MASONRY UNITS (CMU)

Hollow and solid concrete masonry units shall conform to ASTM C 90, Type I, 
medium weight.  Cement shall have a low alkali content and be of one brand.

2.3.1   Aggregates

Lightweight aggregates and blends of lightweight and heavier aggregates in 
proportions used in producing the units, shall comply with the following 
requirements when tested for stain-producing iron compounds in accordance 
with ASTM C 641:  by visual classification method, the iron stain deposited 
on the filter paper shall not exceed the "light stain" classification.

2.3.2   Kinds and Shapes

Units shall be modular in size and shall include closer, jamb, header, 
lintel, and bond beam units and special shapes and sizes to complete the 
work as indicated.  In exposed interior masonry surfaces, units having a 
bullnose shall be used for vertical external corners except at door, 
window, and louver jambs.  Radius of the bullnose shall be   Units used in 
exposed masonry surfaces in any one building shall have a uniform fine to 
medium texture and a uniform color.

2.3.3   [Enter Appropriate Subpart Title Here]2.4   AM# 0001 2.6   2.4.1   
[Enter Appropriate Subpart Title Here]

2.4.2   AM# 0001 2.6.5   2.4.3   [Enter Appropriate Subpart Title Here]

2.5   PRECAST CONCRETE ITEMS

AM# 0001 LintelsAM# 0001 and splash blocks and door sills shall be 
factory-made units from a plant regularly engaged in producing precast 
concrete units. Unless otherwise indicated, concrete shall be  minimum 
conforming to Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE using  to No. 
4 nominal-size coarse aggregate, and minimum reinforcement shall be the 
reinforcement required for handling of the units.  Clearance of shall be 
maintained between reinforcement and faces of units.  Unless 
precast-concrete items have been subjected during manufacture to 
saturated-steam pressure of at least  for at least 5 hours, the items, 
after casting, shall be either damp-cured for 24 hours or steam-cured and 
shall then be aged under cover for 28 days or longer.  Cast-concrete 
members weighing over  shall have built-in loops of galvanized wire or 
other approved provisions for lifting and anchoring.  AM# 0001    
Exposed-to-view surfaces shall be free of surface voids, spalls, cracks, 
and chipped or broken edges.  Precast units exposed-to-view shall be of 
uniform appearance and color.  Unless otherwise specified, units shall have 
a smooth dense finish.  Prior to use, each item shall be wetted and 
inspected for crazing.  Items showing evidence of dusting, spalling, 
crazing, or having surfaces treated with a protective coating will be 
rejected.
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2.5.1   Lintels

Precast lintels, unless otherwise shown, shall be of a thickness equal to 
the wall and reinforced with two No. 4 bars for the full length.  Top of 
lintels shall be labeled "TOP" or otherwise identified and each lintel 
shall be clearly marked to show location in the structure.

2.5.2   Splash Blocks

Splash blocks shall be as detailed.  Reinforcement shall be the 
manufacturer's standard.

2.6   MORTAR

Mortar shall be Type S in accordance with the proportion specification of 
ASTM C 270 except Type S cement-lime mortar proportions shall be 1 part 
cement, 1/2 part lime and 4-1/2 parts aggregate; when masonry cement ASTM C 
91 is used the maximum air content shall be limited to 12 percent and 
performance equal to cement-lime mortar shall be verified.  Verification of 
masonry cement performance shall be based on ASTM C 780 and ASTM C 1072.  
Cement shall have a low alkali content and be of one brand.  Aggregates 
shall be from one source.  Coarse aggregate shall meet gradation 
requirements of ASTM C 404 and fine aggregate shall comply with 
requirements of ASTM C 144.

2.6.1   Admixtures

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494, 
Type C.

2.6.2   Coloring

Mortar coloring shall be added to the mortar used for exposed masonry 
surfaces to produce a uniform color as indicated in Section AM# 0001 09915
,- COLOR SCHEDULE.  Mortar coloring shall not exceed 3 percent of the 
weight of cement for carbon black and ten percent of the weight of cement 
for all other pigments.  Mortar coloring shall be chemically inert, of 
finely ground lime proof pigment, and furnished in accurately pre-measured 
and packaged units that can be added to a measured amount of cement.

2.7   GROUT

Grout shall conform to ASTM C 476.  Cement used in grout shall have a low 
alkali content.  Grout slump shall be between   Grout shall be used subject 
to the limitations of Table III.  Proportions shall not be changed and 
materials with different physical or chemical characteristics shall not be 
used in grout for the work unless additional evidence is furnished that the 
grout meets the specified requirements.    Coarse aggregate shall meet 
gradation requirements of ASTM C 404 and fine aggregate shall comply with 
requirements of ASTM C 144.

2.7.1   Admixtures

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixture shall be non-corrosive, shall 
contain less than 0.2 percent chlorides, and shall conform to ASTM C 494, 
Type C.
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2.7.2   Grout Barriers

Grout barriers for vertical cores shall consist of fine mesh wire, 
fiberglass, or expanded metal.

2.8   ANCHORS, TIES, AND BAR POSITIONERS

Anchors and ties shall be fabricated without drips or crimps and shall be 
zinc-coated in accordance with ASTM A 153/A 153M, Class B-2.  Steel wire 
used for anchors and ties shall be fabricated from steel wire conforming to 
ASTM A 82.  Anchors and ties shall be sized to provide a minimum of  mortar 
cover from either face.

2.8.1   Wall Ties

Wall ties shall be rectangular-shaped or Z-shaped fabricated of  diameter 
zinc-coated steel wire.  Rectangular wall ties shall be no less than wide.  
Wall ties may also be of a continuous type conforming to paragraph JOINT 
REINFORCEMENT.  Adjustable type wall ties, if approved for use, shall 
consist of two essentially U-shaped elements fabricated of  diameter 
zinc-coated steel wire.  Adjustable ties shall be of the double pintle to 
eye type and shall allow a maximum of  eccentricity between each element of 
the tie.  Play between pintle and eye opening shall be not more than   The 
pintle and eye elements shall be formed so that both can be in the same 
plane.

2.8.2   Adjustable Anchors

Adjustable anchors shall be  diameter steel wire, triangular-shaped.  
Anchors attached to steel shall be  diameter steel bars placed to provide  
play between flexible anchors and structural steel members.  Spacers shall 
be welded to rods and columns.  Equivalent welded-on steel anchor rods or 
shapes standard with the flexible-anchor manufacturer may be furnished when 
approved.  Welds shall be cleaned and given one coat of zinc-rich touch up 
paint.

2.8.3   Bar Positioners

Bar positioners, used to prevent displacement of reinforcing bars during 
the course of construction, shall be factory fabricated from 9 gauge steel 
wire or equivalent, and coated with a hot-dip galvanized finish.  Not more 
than one wire shall cross the cell.

2.9   JOINT REINFORCEMENT

Joint reinforcement shall be factory fabricated from steel wire conforming 
to ASTM A 82, welded construction.  Tack welding will not be acceptable in 
reinforcement used for wall ties.  Wire shall have zinc coating conforming 
to ASTM A 153/A 153M, Class B-2.  All wires shall be a minimum of 9 gauge.  
Reinforcement shall be ladder type design, having one longitudinal wire in 
the mortar bed of each face shell for hollow units and one wire for solid 
units.  Joint reinforcement shall be placed a minimum of  cover from either 
face.  The distance between cross wires shall not exceed   Joint 
reinforcement for straight runs shall be furnished in flat sections not 
less than  long.  Joint reinforcement shall be provided with factory formed 
corners and intersections.  If approved for use, joint reinforcement may be 
furnished with adjustable wall tie features.
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2.10   REINFORCING STEEL BARS AND RODS

Reinforcing steel bars and rods shall conform to ASTM A 615/A 615M, Grade 
60.

2.11   CONTROL JOINT KEYS

Control joint keys shall be a factory fabricated solid section of natural 
or synthetic rubber (or combination thereof) conforming to ASTM D 2000 or 
polyvinyl chloride conforming to ASTM D 2287.  The material shall be 
resistant to oils and solvents.  The control joint key shall be provided 
with a solid shear section not less than thick and  thick flanges, with a 
tolerance of plus or minus   The control joint key shall fit neatly, but 
without forcing, in masonry unit jamb sash grooves.  The control joint key 
shall be flexible at a temperature of  after five hours exposure, and shall 
have a durometer hardness of not less than 70 when tested in accordance 
with ASTM D 2240.

2.12   EXPANSION-JOINT MATERIALS

Backer rod and sealant shall be adequate to accommodate joint compression 
equal to 50 percent of the width of the joint.  The backer rod shall be 
compressible rod stock of polyethylene foam, polyurethane foam, butyl 
rubber foam, or other flexible, nonabsorptive material as recommended by 
the sealant manufacturer.  Sealant shall conform to Section 07900JOINT 
SEALING.

2.13   FLASHING

Flashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.

2.14   WEEP HOLE VENTILATORS

Weephole ventilators shall be prefabricated aluminum grill type vents 
designed to prevent insect entry with maximum air entry.  Ventilators shall 
be sized to match modular construction with a standard  mortar joint.

AM# 0001 2.20 MORTAR COLLECTION DEVICE

Mortar cillection device shall be manufactured of high density 
polyethylene, nylon or recycled polester designed to carch mortar droppings 
above the level of the weep holes.  The collection device shall allow water 
and air to move through the device to the weep holes.

PART 3   EXECUTION

3.1   ENVIRONMENTAL REQUIREMENTS

3.1.1   Hot Weather Installation

The following precautions shall be taken if masonry is erected when the 
ambient air temperature is more than  in the shade and the relative 
humidity is less than 50 percent.  All masonry materials shall be shaded 
from direct sunlight; mortar beds shall be spread no more than  ahead of 
masonry; masonry units shall be set within one minute of spreading mortar; 
and after erection, masonry shall be protected from direct exposure to wind 
and sun for 48 hours.

3.1.2   Cold Weather Installation
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Before erecting masonry when ambient temperature or mean daily air 
temperature falls below  a written statement of proposed cold weather 
construction procedures shall be submitted for approval.  The following 
precautions shall be taken during all cold weather erection.

3.1.2.1   Preparation

Ice or snow formed on the masonry bed shall be thawed by the application of 
heat.  Heat shall be applied carefully until the top surface of the masonry 
is dry to the touch.  Sections of masonry deemed frozen and damaged shall 
be removed before continuing construction of those sections.

a.  Air Temperature   Sand or mixing water shall be heated to produce 
mortar temperatures between 

b.  Air Temperature Sand and mixing water shall be heated to produce 
mortar temperatures between   Temperature of mortar on boards 
shall be maintained above freezing.

c.  Air Temperature   Sand and mixing water shall be heated to provide 
mortar temperatures between   Temperature of mortar on boards 
shall be maintained above freezing.  Sources of heat shall be used 
on both sides of walls under construction.  Windbreaks shall be 
employed when wind is in excess of 

d.  Air Temperature  and below.  Sand and mixing water shall be heated 
to provide mortar temperatures between   Enclosure and auxiliary 
heat shall be provided to maintain air temperature above   
Temperature of units when laid shall not be less than 

3.1.2.2   Completed Masonry and Masonry Not Being Worked On

a.  Mean daily air temperature   Masonry shall be protected from rain 
or snow for 24 hours by covering with weather-resistive membrane.

b.  Mean daily air temperature   Masonry shall be completely covered 
with weather-resistant membrane for 24 hours.

c.  Mean Daily Air Temperature   Masonry shall be completely covered 
with insulating blankets or equally protected for 24 hours.

d.  Mean Daily Temperature  and Below.  Masonry temperature shall be 
maintained above  for 24 hours by enclosure and supplementary 
heat, by electric heating blankets, infrared heat lamps, or other 
approved methods.

AM# 0001 3.1.2.3   

3.2   LAYING MASONRY UNITS

Masonry units shall be laid in running bond pattern.  Facing courses shall 
be level with back-up courses, unless the use of adjustable ties has been 
approved in which case the tolerances shall be plus or minus   Each unit 
shall be adjusted to its final position while mortar is still soft and 
plastic.  Units that have been disturbed after the mortar has stiffened 
shall be removed, cleaned, and relaid with fresh mortar.  Air spaces, 
cavities, chases, expansion joints, and spaces to be grouted shall be kept 
free from mortar and other debris.  Units used in exposed masonry surfaces 
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shall be selected from those having the least amount of chipped edges or 
other imperfections detracting from the appearance of the finished work.  
Vertical joints shall be kept plumb.  Units being laid and surfaces to 
receive units shall be free of water film and frost.  Solid units shall be 
laid in a non furrowed full bed of mortar.  Mortar for veneer wythes shall 
be beveled and sloped toward the center of the wythes from the cavity side. 
 Units shall be shoved into place so that the vertical joints are tight.  
Vertical joints of brick and the vertical face shells of concrete masonry 
units, except where indicated at control, expansion, and isolation joints, 
shall be completely filled with mortar.  Mortar will be permitted to 
protrude up to  into the space or cells to be grouted.  Means shall be 
provided to prevent mortar from dropping into the space below.  In double 
wythe construction, the inner wythe may be brought up not more than  ahead 
of the outer wythe.  Collar joints shall be filled with mortar or grout 
during the laying of the facing wythe, and filling shall not lag the laying 
of the facing wythe by more than 

3.2.1   Surface Preparation

Surfaces upon which masonry is placed shall be cleaned of laitance, dust, 
dirt, oil, organic matter, or other foreign materials and shall be slightly 
roughened to provide a surface texture with a depth of at least   
Sandblasting shall be used, if necessary, to remove laitance from pores and 
to expose the aggregate.

3.2.2   Forms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which 
may result in cracking or other damage to supported masonry and 
sufficiently tight to prevent leakage of mortar and grout.  Supporting 
forms and shores shall not be removed in less than 10 days.

3.2.3   Concrete Masonry Units

Units in piers, pilasters, columns, starting courses on footings, solid 
foundation walls, lintels, and beams, and where cells are to be filled with 
grout shall be full bedded in mortar under both face shells and webs.  
Other units shall be full bedded under both face shells.  Head joints shall 
be filled solidly with mortar for a distance in from the face of the unit 
not less than the thickness of the face shell.  Foundation walls below 
grade shall be grouted solid.  Jamb units shall be of the shapes and sizes 
to conform with wall units.  Solid units may be incorporated in the masonry 
work where necessary to fill out at corners, gable slopes, and elsewhere as 
approved.  Double walls shall be stiffened at wall-mounted plumbing 
fixtures by use of strap anchors, two above each fixture and two below each 
fixture, located to avoid pipe runs, and extending from center to center of 
the double wall.  Walls and partitions shall be adequately reinforced for 
support of wall-hung plumbing fixtures when chair carriers are not 
specified.

3.2.4   Clay or Shale Brick Units

Brick facing shall be laid with the better face exposed.  Brick shall be 
laid in running bond with each course bonded at corners, unless otherwise 
indicated.  Molded brick shall be laid with the frog side down.  Brick that 
is cored, recessed, or has other deformations may be used in sills, treads, 
soldier courses, except where deformations will be exposed to view.

3.2.4.1   Wetting of Units
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Wetting of clay, shale brick, or hollow brick units having an initial rate 
of absorption of more than  of bed surface shall be in conformance with 
ASTM C 67.  The method of wetting shall ensure that each unit is nearly 
saturated but surface dry when laid.

3.2.4.2   Solid Units

Bed, head, and collar joints shall be completely filled with mortar.

3.2.4.3   Hollow Units

Hollow units shall be laid as specified for concrete masonry units.

3.2.5   Tolerances

Masonry shall be laid plumb, true to line, with courses level.  Bond 
pattern shall be kept plumb throughout.  Corners shall be square unless 
noted otherwise.  Except for walls constructed of prefaced concrete masonry 
units, masonry shall be laid within the following tolerances (plus or minus 
unless otherwise noted):

3.2.6   Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of 
cut units.  Cutting and fitting, including that required to accommodate the 
work of others, shall be done by masonry mechanics using power masonry 
saws.  Concrete masonry units may be wet or dry cut.  Wet cut units, before 
being placed in the work, shall be dried to the same surface-dry appearance 
as uncut units being laid in the wall.  Cut edges shall be clean, true and 
sharp.  Openings in the masonry shall be made carefully so that wall 
plates, cover plates or escutcheons required by the installation will 
completely conceal the openings and will have bottoms parallel with the 
masonry bed joints.  Reinforced masonry lintels shall be provided above 
openings over  wide for pipes, ducts, cable trays, and other wall 
penetrations, unless steel sleeves are used.

3.2.7   Jointing

Joints shall be tooled when the mortar is thumbprint hard.  Horizontal 
joints shall be tooled last.  Joints shall be brushed to remove all loose 
and excess mortar.  Mortar joints shall be finished as follows:

3.2.7.1   Flush Joints

Joints in concealed masonry surfaces and joints at electrical outlet boxes 
in wet areas shall be flush cut.  Flush cut joints shall be made by cutting 
off the mortar flush with the face of the wall.  Joints in unparged masonry 
walls below grade shall be pointed tight.  Flush joints for architectural 
units, such as fluted units, shall completely fill both the head and bed 
joints.

3.2.7.2   Tooled Joints

Joints in exposed exterior and interior masonry surfaces shall be tooled 
slightly concave.  Joints shall be tooled with a jointer slightly larger 
than the joint width so that complete contact is made along the edges of 
the unit.  Tooling shall be performed so that the mortar is compressed and 
the joint surface is sealed.  Jointer of sufficient length shall be used to 
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obtain a straight and true mortar joint.

3.2.7.3   Door and Window Frame Joints

On the exposed interior side of exterior frames, joints between frames and 
abutting masonry walls shall be raked to a depth of   On the exterior side 
of exterior frames, joints between frames and abutting masonry walls shall 
be raked to a depth of 

3.2.8   Joint Widths

Joint widths shall be as follows:

3.2.8.1   Concrete Masonry Units

Concrete masonry units shall have  joints, except for prefaced concrete 
masonry units.

3.2.8.2   [Enter Appropriate Subpart Title Here]

3.2.8.3   Brick

Brick joint widths shall be the difference between the actual and nominal 
dimensions of the brick in either height or length.  Brick expansion joint 
widths shall be as shown.

3.2.9   Embedded Items

Spaces around built-in items shall be filled with mortar.  Openings around 
flush-mount electrical outlet boxes in wet locations shall be pointed with 
mortar.  Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and 
other items required to be built-in shall be embedded as the masonry work 
progresses.  Anchors, ties and joint reinforcement shall be fully embedded 
in the mortar.  Cells receiving anchor bolts and cells of the first course 
below bearing plates shall be filled with grout.

3.2.10   Unfinished Work

Unfinished work shall be stepped back for joining with new work.  Toothing 
may be resorted to only when specifically approved.  Loose mortar shall be 
removed and the exposed joints shall be thoroughly cleaned before laying 
new work.

3.2.11   Masonry Wall Intersections

Each course shall be masonry bonded at corners and elsewhere as shown.  
Masonry walls shall be anchored or tied together at corners and 
intersections with bond beam reinforcement and prefabricated corner or tee 
pieces of joint reinforcement as shown.

3.2.12   Partitions

Partitions shall be continuous from floor to underside of floor or roof 
deck where shown.  Openings in firewalls around joists or other structural 
members shall be filled as indicated or approved.  Where suspended ceilings 
on both sides of partitions are indicated, the partitions other than those 
shown to be continuous may be stopped approximately  above the ceiling 
level.  An isolation joint shall be placed in the intersection between 
partitions and structural or exterior walls as shown.  Interior partitions 
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having  nominal thick units shall be tied to intersecting partitions of  
units,  into partitions of  units, and 175  into partitions of  or thicker 
units.  Cells within vertical plane of ties shall be filled solid with 
grout for full height of partition or solid masonry units may be used.  
Interior partitions having masonry walls over  thick shall be tied together 
with joint reinforcement.  Partitions containing joint reinforcement shall 
be provided with prefabricated pieces at corners and intersections or 
partitions.

3.3   ANCHORED VENEER CONSTRUCTION

The inner and outer wythes shall be completely separated by a continuous 
airspace as shown on the drawings.  Both the inner and the outer wythes 
shall be laid up together except when adjustable joint reinforcement 
assemblies are approved for use.  When both wythes are not brought up 
together, through-wall flashings shall be protected from damage until they 
are fully enclosed in the wall.  The airspace between the wythes shall be 
kept clear and free of mortar droppings by temporary wood strips laid on 
the wall ties and carefully lifted out before placing the next row of ties. 
 A coarse gravel or drainage material shall be placed behind the weep holes 
in the cavity to a minimum depth of  of coarse aggregate or  of drainage 
material to keep mortar droppings from plugging the weep holes.

3.4   WEEP HOLES

Weep holes shall be provided not more than  on centers in mortar joints of 
the exterior wythe above wall flashing, over foundations, bond beams, and 
any other horizontal interruptions of the cavity.  Weep holes shall be 
constructed using weep hole ventilators.  Other approved methods may be 
used for providing weep holes.  Weep holes shall be kept free of mortar and 
other obstructions.

3.5   MORTAR COLLECTION DEVICES

Mortar collection devices shall be installed at all locations where weep 
holes are required, as stated above.

3.6   AM# 0001 3.7   

3.7   MORTAR

Mortar shall be mixed in a mechanically operated mortar mixer for at least 
3 minutes, but not more than 5 minutes.  Measurement of ingredients for 
mortar shall be by volume.  Ingredients not in containers, such as sand, 
shall be accurately measured by the use of measuring boxes.  Water shall be 
mixed with the dry ingredients in sufficient amount to provide a workable 
mixture which will adhere to the vertical surfaces of masonry units.  
Mortar that has stiffened because of loss of water through evaporation 
shall be retempered by adding water to restore the proper consistency and 
workability.  Mortar that has reached its initial set or that has not been 
used within 2-1/2 hours after mixing shall be discarded.

3.8   REINFORCING STEEL

Reinforcement shall be cleaned of loose, flaky rust, scale, grease, mortar, 
grout, or other coating which might destroy or reduce its bond prior to 
placing grout.  Bars with kinks or bends not shown on the drawings shall 
not be used.  Reinforcement shall be placed prior to grouting.  Unless 
otherwise indicated, vertical wall reinforcement shall extend to within  of 
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tops of walls.

3.8.1   Positioning Bars

Vertical bars shall be accurately placed within the cells at the positions 
indicated on the drawings.  A minimum clearance of shall be maintained 
between the bars and masonry units.  Minimum clearance between parallel 
bars shall be one diameter of the reinforcement.  Vertical reinforcing may 
be held in place using bar positioners located near the ends of each bar 
and at intermediate intervals of not more than 192 diameters of the 
reinforcement.  Column and pilaster ties shall be wired in position around 
the vertical steel.  Ties shall be in contact with the vertical 
reinforcement and shall not be placed in horizontal bed joints.

3.8.2   Splices

Bars shall be lapped a minimum of 48 diameters of the reinforcement.  
Welded or mechanical connections shall develop at least 125 percent of the 
specified yield strength of the reinforcement.

3.9   JOINT REINFORCEMENT

Joint reinforcement shall be installed at  on center or as indicated.  
Reinforcement shall be lapped not less than 
  Prefabricated sections shall be installed at corners and wall 
intersections.  The longitudinal wires of joint reinforcement shall be 
placed to provide not less than  cover to either face of the unit.

3.10   PLACING GROUT

Cells containing reinforcing bars shall be filled with grout.  Hollow 
masonry units in walls or partitions supporting plumbing, heating, or other 
mechanical fixtures, voids at door and window jambs, and other indicated 
spaces shall be filled solid with grout.  Cells under lintel bearings on 
each side of openings shall be filled solid with grout for full height of 
openings.  Walls below grade, lintels, and bond beams shall be filled solid 
with grout.  Units other than open end units may require grouting each 
course to preclude voids in the units.  Grout not in place within 1-1/2 
hours after water is first added to the batch shall be discarded. 
Sufficient time shall be allowed between grout lifts to preclude 
displacement or cracking of face shells of masonry units.  If blowouts, 
flow outs, misalignment, or cracking of face shells should occur during 
construction, the wall shall be torn down and rebuilt.

3.10.1   Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not more than  apart, or as required, to 
limit the horizontal flow of grout for each pour.

3.10.2   Horizontal Grout Barriers

Grout barriers shall be embedded in mortar below cells of hollow units 
receiving grout.

3.10.3   Grout Holes and Cleanouts

3.10.3.1   Grout Holes

Grouting holes shall be provided in slabs, spandrel beams, and other 
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in-place overhead construction.  Holes shall be located over vertical 
reinforcing bars or as required to facilitate grout fill in bond beams. 
Additional openings spaced not more than  on centers shall be provided 
where grouting of all hollow unit masonry is indicated.  Openings shall not 
be less than  in diameter or  in horizontal dimensions.  Upon completion of 
grouting operations, grouting holes shall be plugged and finished to match 
surrounding surfaces.

3.10.3.2   Cleanouts for Hollow Unit Masonry Construction

Cleanout holes shall be provided at the bottom of every pour in cores 
containing vertical reinforcement when the height of the grout pour exceeds 
  Where all cells are to be grouted, cleanout courses shall be constructed 
using bond beam units in an inverted position to permit cleaning of all 
cells.  Cleanout holes shall be provided at a maximum spacing of  where all 
cells are to be filled with grout.  A new series of cleanouts shall be 
established if grouting operations are stopped for more than 4 hours.  
Cleanouts shall not be less than  openings cut from one face shell.  
Manufacturer's standard cutout units may be used at the Contractor's 
option.  Cleanout holes shall not be closed until masonry work, 
reinforcement, and final cleaning of the grout spaces have been completed 
and inspected.  For walls which will be exposed to view, cleanout holes 
shall be closed in an approved manner to match surrounding masonry.

3.10.4   Grouting Equipment

3.10.4.1   Grout Pumps

Pumping through aluminum tubes will not be permitted.  Pumps shall be 
operated to produce a continuous stream of grout without air pockets, 
segregation, or contamination.  Upon completion of each day's pumping, 
waste materials and debris shall be removed from the equipment, and 
disposed of outside the masonry.

3.10.4.2   Vibrators

Internal vibrators shall maintain a speed of not less than 5,000 impulses 
per minute when submerged in the grout.  At least one spare vibrator shall 
be maintained at the site at all times.  Vibrators shall be applied at 
uniformly spaced points not further apart than the visible effectiveness of 
the machine.  Duration of vibration shall be limited to time necessary to 
produce satisfactory consolidation without causing segregation.

3.10.5   Grout Placement

Masonry shall be laid to the top of a pour before placing grout.  Grout 
shall not be placed in two-wythe solid unit masonry cavity until mortar 
joints have set for at least 3 days during hot weather and 5 days during 
cold damp weather.  Grout shall not be placed in hollow unit masonry until 
mortar joints have set for at least 24 hours.  Grout shall be placed using 
a hand bucket, concrete hopper, or grout pump to completely fill the grout 
spaces without segregation of  the aggregates.  Vibrators shall not be 
inserted into lower pours that are in a semi-solidified state.  The height 
of grout pours and type of grout used shall be limited by the dimensions of 
grout spaces as indicated in Table III.  Low-lift grout methods may be used 
on pours up to and including  in height.  High-lift grout methods shall be 
used on pours exceeding  in height.

3.10.5.1   Low-Lift Method
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Grout shall be placed at a rate that will not cause displacement of the 
masonry due to hydrostatic pressure of the grout.  Mortar protruding more 
than  into the grout space shall be removed before beginning the grouting 
operation.  Grout pours  or less in height shall be consolidated by 
mechanical vibration or by puddling.  Grout pours over  in height shall be 
consolidated by mechanical vibration and reconsolidated by mechanical 
vibration after initial water loss and settlement has occurred.  Vibrators 
shall not be inserted into lower pours that are in a semi-solidified state. 
 Low-lift grout shall be used subject to the limitations of Table III.

3.10.5.2   High-Lift Method

Mortar droppings shall be cleaned from the bottom of the grout space and 
from reinforcing steel.  Mortar protruding more than  into the grout space 
shall be removed by dislodging the projections with a rod or stick as the 
work progresses.  Reinforcing, bolts, and embedded connections shall be 
rigidly held in position before grouting is started.  CMU units shall not 
be pre-wetted.  Grout, from the mixer to the point of deposit in the grout 
space shall be placed as rapidly as practical by pumping and placing 
methods which will prevent segregation of the mix and cause a minimum of 
grout splatter on reinforcing and masonry surfaces not being immediately 
encased in the grout lift.  The individual lifts of grout shall be limited 
to  in height.  The first lift of grout shall be placed to a uniform height 
within the pour section and vibrated thoroughly to fill all voids.  This 
first vibration shall follow immediately behind the pouring of the grout 
using an approved mechanical vibrator.  After a waiting period sufficient 
to permit the grout to become plastic, but before it has taken any set, the 
succeeding lift shall be poured and vibrated  into the preceding lift.  If 
the placing of the succeeding lift is going to be delayed beyond the period 
of workability of the preceding, each lift shall be reconsolidated by 
reworking with a second vibrator as soon as the grout has taken its 
settlement shrinkage.  The waiting, pouring, and reconsolidation steps 
shall be repeated until the top of the pour is reached.  The top lift shall 
be reconsolidated after the required waiting period.  The high-lift 
grouting of any section of wall between vertical grout barriers shall be 
completed to the top of a pour in one working day unless a new series of 
cleanout holes is established and the resulting horizontal construction 
joint cleaned.  High-lift grout shall be used subject to the limitations in 
Table III.

Notes:
(1) The actual grout space or cell dimension must be larger than the 

sum of the following items:
a) The required minimum dimensions of total clear areas given in 
the table above;
b) The width of any mortar projections within the space;
c) The horizontal projections of the diameters of the horizontal 
reinforcing bars within a cross section of the grout space or cell.

(2) The minimum dimensions of the total clear areas shall be made up 
of one or more open areas, with at least one area being or greater 
in width.

(3) For grouting spaces between masonry wythes.

(4) Where only cells of hollow masonry units containing reinforcement 
are grouted, the maximum height of the pour shall not exceed the 
distance between horizontal bond beams.
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3.11   CONTROL JOINTS

Control joints shall be provided as indicated and shall be constructed by 
using mortar to fill the head joint special control-joint units sash jamb 
units with control joint key open end stretcher units in accordance with 
the details shown on the drawings.  Sash jamb units shall have a  groove 
near the center at end of each unit.  The vertical mortar joint at control 
joint locations shall be continuous, including through all bond beams.  
This shall be accomplished by utilizing half blocks in alternating courses 
on each side of the joint.  The control joint key shall be interrupted in 
courses containing continuous bond beam steel.  In single wythe exterior 
masonry walls, the exterior control joints shall be raked to a depth of  
backer rod and sealant shall be installed in accordance with Section 07900 
JOINT SEALING.  Exposed interior control joints shall be raked to a depth of. 
 Concealed control joints shall be flush cut.

3.12   BRICK EXPANSION JOINTS AND CONCRETE MASONRY VENEER JOINTS

Brick expansion joints and concrete masonry veneer joints shall be provided 
and constructed as shown on the drawings.  Joints shall be kept free of 
mortar and other debris.

3.13   SHELF ANGLES

Shelf angles shall be adjusted as required to keep the masonry level and at 
the proper elevation.  Shelf angles shall be galvanized.  Shelf angles 
shall be provided in sections not longer than  and installed with a  gap 
between sections.  Shelf angles shall be mitered and welded at building 
corners with each angle not shorter than  unless limited by wall 
configuration.

3.14   LINTELS

3.14.1   Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with 
grout in all courses and reinforced with a minimum of two No. 4 bars in the 
bottom course unless otherwise indicated on the drawings.  Lintel 
reinforcement shall extend beyond each side of masonry opening 40 bar 
diameters or  whichever is greater.  Reinforcing bars shall be supported in 
place prior to grouting and shall be located  above the bottom inside 
surface of the lintel unit.

3.14.2   Precast Concrete and Steel Lintels

Precast concrete and steel lintels shall be as shown on the drawings.  
Lintels shall be set in a full bed of mortar with faces plumb and true.  
Steel and precast lintels shall have a minimum bearing length of  unless 
otherwise indicated on the drawings.

3.15   SILLS AND COPINGS

Sills and copings shall be set in a full bed of mortar with faces plumb and 
true.

3.16   ANCHORAGE TO STRUCTURAL STEEL

3.16.1   Anchorage to Structural Steel
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Masonry shall be anchored to vertical structural steel framing with 
adjustable steel wire anchors spaced not over  on centers vertically, and 
if applicable, not over  on centers horizontally.

3.17   AM# 0001 3.21   

3.18   SPLASH BLOCKS

Splash blocks shall be located as shown.

3.19   POINTING AND CLEANING

After mortar joints have attained their initial set, but prior to 
hardening, mortar and grout daubs or splashing shall be completely removed 
from masonry-unit surfaces that will be exposed or painted.  Before 
completion of the work, defects in joints of masonry to be exposed or 
painted shall be raked out as necessary, filled with mortar, and tooled to 
match existing joints.  Immediately after grout work is completed, scum and 
stains which have percolated through the masonry work shall be removed 
using a high pressure stream of water and a stiff bristled brush.  Masonry 
surfaces shall not be cleaned, other than removing excess surface mortar, 
until mortar in joints has hardened.  Masonry surfaces shall be left clean, 
free of mortar daubs, dirt, stain, and discoloration, including scum from 
cleaning operations, and with tight mortar joints throughout.  Metal tools 
and metal brushes shall not be used for cleaning.

3.19.1   Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and  shall be dry-brushed at the end of each 
day's work and after any required pointing, using stiff-fiber bristled 
brushes.

3.19.2   Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cleaned as necessary 
to obtain surfaces free of stain, dirt, mortar and grout daubs, 
efflorescence, and discoloration or scum from cleaning operations.  After 
cleaning, the sample panel of similar material shall be examined for 
discoloration or stain as a result of cleaning.  If the sample panel is 
discolored or stained, the method of cleaning shall be changed to assure 
that the masonry surfaces in the structure will not be adversely affected.  
The exposed masonry surfaces shall be water-soaked and then cleaned with a 
solution proportioned  trisodium phosphate and  laundry detergent to  of 
water or cleaned with a proprietary masonry cleaning agent specifically 
recommended for the color and texture by the clay products manufacturer.  
The solution shall be applied with stiff fiber brushes, followed 
immediately by thorough rinsing with clean water.  Proprietary cleaning 
agents shall be used in conformance with the cleaning product 
manufacturer's printed recommendations.  Efflorescence shall be removed in 
conformance with the brick manufacturer's recommendations.

3.20   BEARING PLATES

Bearing plates for beams, joists, joist girders and similar structural 
members shall be set to the proper line and elevation with damp-pack 
bedding mortar, except where non-shrink grout is indicated.  Bedding mortar 
and non-shrink grout shall be as specified in Section 03300 CAST-IN-PLACE 
STRUCTURAL CONCRETE.
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3.21   PROTECTION

Facing materials shall be protected against staining.  Top of walls shall 
be covered with nonstaining waterproof covering or membrane when work is 
not in progress.  Covering of the top of the unfinished walls shall 
continue until the wall is waterproofed with a complete roof or parapet 
system.  Covering shall extend a minimum of  down on each side of the wall 
and shall be held securely in place.  Before starting or resuming, top 
surface of masonry in place shall be cleaned of loose mortar and foreign 
material.

3.22   TEST REPORTS

3.22.1   Field Testing of Mortar

At least three specimens of mortar shall be taken each day.  A layer of 
mortar  thick shall be spread on the masonry units and allowed to stand for 
one minute.  The specimens shall then be prepared and tested for 
compressive strength in accordance with ASTM C 780.

3.22.2   Field Testing of Grout

Field sampling and testing of grout shall be in accordance with the 
applicable provisions of ASTM C 1019.  A minimum of three specimens of 
grout per day shall be sampled and tested.  Each specimen shall have a 
minimum ultimate compressive strength of  at 28 days.

3.22.3   Efflorescence Test

Brick which will be exposed to weathering shall be tested for 
efflorescence.  Tests shall be scheduled far enough in advance of starting 
masonry work to permit retesting if necessary.  Sampling and testing shall 
conform to the applicable provisions of ASTM C 67.  Units meeting the 
definition of "effloresced" will be subject to rejection.

    -- End of Section --
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SECTION 04220

NONBEARING MASONRY VENEER/STEEL STUD WALLS
AM #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC ASD Manual (1989) Manual of Steel Construction 
Allowable Stress Design

AMERICAN IRON AND STEEL INSTITUTE (AISI)

AISI Cold-Formed Mnl (1996) Cold-Formed Steel Design Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1997a) Carbon Structural Steel

ASTM A 82 (1997a) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM A 123/A 123M (1997a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 153/A 153M (1998) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 653/A 653M (1998) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM C 79/C 79M (1997) Treated Core and Nontreated Core 
Gypsum Sheathing Board

ASTM C 90 (1998) Load-Bearing Concrete Masonry Units

ASTM C 91 (1998) Masonry Cement

ASTM C 216 (1998) Facing Brick (Solid Masonry Units 
Made from Clay or Shale)

ASTM C 270 (1997ael) Mortar for Unit Masonry

ASTM C 494 (1998) Chemical Admixtures for Concrete

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation
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ASTM C 591 (1994) Unfaced Preformed Rigid Cellular 
Polyisocyanurate Thermal Insulation

ASTM C 665 (1998) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM C 744 (1998) Prefaced Concrete and Calcium 
Silicate Masonry Units

ASTM C 780 (1996) Preconstruction and Construction 
Evaluation of Mortars for Plain and 
Reinforced Unit Masonry

ASTM C 954 (1998) Steel Drill Screws for the 
Application of Gypsum Panel Products or 
Metal Plaster Bases to Steel Studs from 
0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) 
in Thickness

ASTM C 955 (1998) Load-Bearing (Transverse and Axial) 
Steel Studs, Runners (Tracks), and Bracing 
or Bridging for Screw Application of 
Gypsum Panel Products and Metal Plaster 
Bases

ASTM C 1002 (1998) Steel Drill Screws for the 
Application of Gypsum Panel Products or 
Metal Plaster Bases

ASTM C 1072 (1998) Measurement of Masonry Flexural 
Bond Strength

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt 
Used in Roofing and Waterproofing

ASTM D 1056 (1998) Flexible Cellular Materials - 
Sponge or Expanded Rubber

ASTM D 1330 (1985; R 1995) Rubber Sheet Gaskets

ASTM D 1667 (1997) Flexible Cellular Materials - Vinyl 
Chlorine Polymers and Copolymers 
(Closed-Cell Foam)

ASTM D 2103 (1997) Polyethylene Film and Sheeting

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
(ASHRAE)

ASHRAE Hdbk-IP (1997) Handbook, Fundamentals I-P Edition

AMERICAN WELDING SOCIETY (AWS)

AWS D1.3 (1998) Structural Welding Code - Sheet 
Steel

1.2   SUBMITTALS
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Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Masonry Veneer/Steel Stud Wall System; GA.

Calculations demonstrating the structural adequacy of steel lintels and 
shelf angles for the calculated gravity loads being supported; this 
analysis shall be in accordance with AISC ASD Manual.  Test results 
demonstrating that the veneer anchors are structurally adequate to resist 
the specified loadings shall be submitted for approval.  Calculations 
demonstrating the insulation shown on the drawings provides the specified 
U-value for heat transmission of the completed exterior wall construction; 
this analysis shall be in accordance with ASHRAE Hdbk-IP.  Manufacturer's 
descriptive data and installation instructions for the insulation, the 
vapor barrier and the moisture barrier.

SD-04 Drawings

Masonry Veneer/Steel Stud Wall System; FIO.

Details of cold-formed steel framing and support around openings, including 
framing connections, steel lintels, steel shelf angles, attachment to other 
building elements and bridging.  Drawings shall indicate thickness, 
material, dimensions, protective coatings, and section properties of all 
steel lintels and shelf angles used in exterior wall framing.  Drawings 
shall also indicate size and type of all fasteners including size and type 
of all welds.   

SD-13 Certificates                            

Brick; FIO.  Joint Reinforcement; FIO.   AM #0001                ; .  
Gypsum Sheathing; FIO.  Moisture Barrier; FIO.  Vapor Barrier; FIO.  Veneer 
Anchors; FIO.  Welders Qualification; FIO.

Certificates stating that the materials and welders meet the requirements 
specified.  Each certificate shall be signed by an authorized certification 
official and shall include their organization and position and shall 
identify the products covered under their certifying signature.

SD-14 Samples

Expansion Joint Materials; FIO.  Brick; FIO.  .  Sample Panel; GA.

A portable panel, approximately, containing approximately 24 brick facings 
to establish the range of color and texture.  One of each type of masonry 
veneer anchor used.

1.3   SAMPLE PANEL

After the material samples are approved and prior to starting masonry work, 
a sample masonry panel shall be built on the project site where directed.  
The sample panel shall be not less than long by high.  The panel shall be 
of typical wall thickness for the construction represented.  The panel 
shall show color range, texture, bond pattern, expansion joints, and 
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cleaning of the masonry as required in the work.  The panel shall also show 
cold-formed steel framing, insulation, gypsum wallboard, gypsum sheathing, 
moisture barrier, vapor barrier, veneer anchors, joint reinforcement, steel 
shelf angles, flashing and weep holes.  The approved sample panel shall be 
used as a standard of workmanship required in the actual installation.  The 
sample panel shall be protected from weather and construction operations 
and shall not be removed until the masonry veneer/steel stud wall work has 
been completed and accepted.

1.4   DELIVERY, HANDLING AND STORAGE

Materials shall be delivered and handled avoiding chipping, breakage, 
bending or other damage, and contact with soil or other contaminating 
materials.  The masonry products shall be stored off the ground and 
protected from inclement weather.  Cementitious materials shall be 
delivered in unopened containers plainly marked and labeled with 
manufacturer's names and brands.  Cementitious materials shall be stored in 
dry, weather-tight enclosures or covers.  Sand and other aggregates shall 
be stored preventing contamination or segregation and under a weather-tight 
covering permitting good air circulation.  Finish of the framing members 
shall be maintained at all times, using an approved high zinc dust content 
galvanizing repair paint whenever necessary to prevent the formation of 
rust.  Insulation, moisture barrier, and gypsum sheathing shall be stored 
in dry, well ventilated, weather-tight areas protected from sunlight and 
excessive heat.  Air infiltration type vapor barrier shall be stored in 
accordance with the manufacturer's recommendations.

1.5   EFFLORESCENCE TESTS

Efflorescence tests shall be asindicated in Section 04200:  MASONRY.

PART 2   PRODUCTS

2.1   VENEER WYTHE

The source of masonry materials which will affect the appearance of the 
finished work shall not be changed after the work has started except with 
the Contracting Officer's approval.  

2.1.1   Clay or Shale Brick

Clay or shale brick veneer shall be as specified in Section 04200:  MASONRY.

2.2   MORTAR

Mortar shall conform to ASTM C 270, Type S.  Mortar mix shall be based on 
proportion specifications.  Laboratory testing of mortar shall be in 
accordance with the preconstruction evaluation of mortar section of ASTM C 
780.  Cement shall have a low alkali content and be of one brand.  
Aggregates shall be from one source.

2.2.1   Masonry Cement

Masonry cement in conformance with ASTM C 91 may be used in the mortar.  
When using a masonry cement a comparative test shall be performed between a 
Portland cement-lime mortar and the masonry cement mortar proposed for the 
project to evaluate the ASTM C 1072 bond and the ASTM C 780 compressive 
strength of the two mixes.  The test shall be conducted with the proposed 
masonry units for the project.  The masonry cement mortar will be 
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acceptable if the bond and compressive strength values are equal to or 
higher than the portland cement-lime mix.  The air-content of the masonry 
cement shall be limited to 12 percent maximum.

2.2.2   Admixtures

In cold weather, a non-chloride based accelerating admixture may be used 
subject to approval.  Accelerating admixtures shall be non-corrosive, 
contain less than 0.2 percent chlorides, and conform to ASTM C 494, Type C.

2.3   JOINT REINFORCEMENT

Joint reinforcement shall be of steel wire conforming to ASTM A 82.  
Fabrication shall be by welding.  Tack welding will not be permitted.  
Reinforcement shall be zinc-coated after fabrication in accordance with 
ASTM A 153/A 153M, Class B-2.  Joint reinforcement shall consist of at 
least 1 continuous longitudinal wire in the veneer wythe.  Minimum wire 
cross section shall be

2.4   COLD-FORMED STEEL FRAMING

Cold-formed framing shall consist of steel studs, top and bottom tracks, 
runners, horizontal bridging, and other cold-formed members and other 
accessories.  The cold-formed framing system shall be designed in 
accordance with AISI-01.  The steel studs and other cold-formed steel 
framing members within the wall shall be designed to resist the entire wind 
and seismic loadings acting inward and outward perpendicular to the wall 
system without exceeding a deflection of 1/600 times the vertical stud span 
and AIASI-01 allowable stresses.  To prevent the masonry wythe from 
cracking due to "hard spot" support at doors, windows and other openings, 
the completed design of the cold-formed steel system shall result in 
bending stiffness and deflections at openings that are compatible with 
those that are away from wall openings.  Design calculations shall be 
submitted for approval.  All members and components made of sheet steel 
shall be hot-dip galvanized in accordance with ASTM A 653/A 653M, with 
minimum coating thickness of G 60.  framing covered herein shall be used 
only in framing the exterior masonry veneer steel stud wall system as 
indicated on the drawings.  Metal framing for interior partitions is 
specified in Section 09250 GYPSUM WALLBOARD.

2.4.1   Steel Studs                      AM #0001
    
Steel studs shall conform to ASTM A653, Grade 50, having a minimum yield 
strength of 50,000 PSI. Studs shall be cold-formed from .0598 (16 GA.) 
inches minimum base metal thickness steel except where noted otherwise on 
the construction drawings and spaced at 16 inches on center.  Studs shall 
have properties as indicated on structural drawings.  Section properties 
shall be determuned in accordance with AISI-01.

2.4.2   Runners, Tracks, Bridging and Accessories

Cold-formed steel sheet framing members, components, and accessories, other 
than the steel studs, shall conform to ASTM C 955 and be of steel 
conforming to ASTM A 653/A 653M, Grade 33, having a minimum yield strength 
of

2.5   INSULATION

2.5.1   Blanket Insulation
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Insulation placed between the steel studs shall be batt or blanket type 
mineral wool conforming to ASTM C 665, Type III, AM# 0001 with an R-21 value.

2.6   GYPSUM WALLBOARD

Gypsum wallboard that is installed on the interior side of the cold-formed 
steel framing system shall be as specified in Section 09250 GYPSUM 
WALLBOARD.

2.7   EXTERIOR SHEATHING

AM# 0001   2.7.1   GYPSUM SHEATHING
Gypsum sheathing that is installed on the exterior side of the cold-formed 
steel framing system shall have a minimum thickness of and shall be wide.  
Gypsum sheathing shall conform to ASTM C 79/C 79M.  Gypsum sheathing shall 
have a water-resistant gypsum core with a water-repellent paper firmly 
bonded to the core. 

AM3 0001   2.7.2   PLYWOOD SHEATHING

Plywood sheathing for parapets shall be 5/8" as specified in SECTION 06100: 
ROUGH CARPENTRY and located as indicated on the drawings.

2.8   MOISTURE PROTECTION

2.8.1   Moisture Barrier

The moisture barrier shall be asphalt-saturated felt conforming to ASTM D 
226 Type I (No. 15).

2.8.2   Vapor Retarder

The vapor retarder shall be polyethylene film conforming to ASTM D 2103, 
minimum thickness.

2.8.3   Staples

Staples for attaching the moisture barrier to the exterior sheathing shall 
be the type and size best suited to provide a secure connection.  Staples 
shall be made from either galvanized steel or stainless steel wire.

2.8.4   Joint Tape

Tape for sealing the joints in the vapor retarder shall be laminated tape 
with pressure sensitive adhesive as recommended by the manufacturer of the 
polyethylene film.

2.9   VENEER ANCHORS

Anchor assemblies for the attachment of the masonry veneer to the 
cold-formed steel framing, structural steel and/or concrete beam and column 
members, and concrete floor slabs shall be designed for the design loadings 
shown.  Anchors shall transfer the design loadings from the masonry veneer 
to the cold-formed steel framing system or other support without exceeding 
the allowable stresses and deflections in the anchors.  Length of anchor 
wires shall be such that the outermost wires lie between from each face of 
the masonry veneer.  Anchors wires shall not have drips.  Wires for veneer 
anchors shall be rectangular or triangular hoops formed from diameter steel 
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wire conforming to ASTM A 82.  Anchor assemblies including wires and anchor 
plates shall be hot-dip galvanized conforming to ASTM A 153/A 153M, Class 
B-2.  The veneer anchor shall have a minimum capacity of  The 
load-displacement capacity of each veneer anchor, both in direct pull-out 
for tension and compression, shall be not less than (or a deflection of of 
load in tension or compression).  In the direction perpendicular to the 
masonry veneer, the anchor assembly shall have a maximum play of

2.9.1   Adjustable Pintle-Eye Type Wire Anchors

Adjustable pintle-eye type wall anchors shall be two pieces rectangular 
type double pintle anchors.

2.10   CONNECTIONS

Screws, bolts and anchors shall be hot-dip galvanized in accordance with 
ASTM A 123/A 123M or ASTM A 153/A 153M as appropriate.

2.10.1   Framing Screws, Bolts and Anchors

Screws, bolts and anchors used in the assembly of the cold-formed steel 
framing system shall be as required by design of the framing system for the 
specified loading.  Screw, bolt and anchor sizes shall be shown on the 
detail drawings.

2.10.2   Welding

Welded connections shall  be designed and all welding shall be performed in 
accordance with AWS D1.3, as modified by AISI Cold-Formed Manual.  Welders 
shall be qualified in accordance with AWS D1.3.  All welds shall be cleaned 
and touched-up with zinc-rich paint.

2.10.3   Veneer Anchor Screws

Screws for attachment of the veneer anchors to the cold-formed steel 
framing members shall be as required by design to provide the needed 
pullout load capacity but not less than No. 12.  AM# 0001 Screws shall be 
galvanized or stainless steel.  Screws shall be shown on the detail 
drawings.  The length of screws shall be such that the screws penetrate the 
holding member by not less than

2.10.4   Gypsum Sheathing Screws

Screws for attachment of gypsum sheathing to cold-formed steel framing 
shall conform to ASTM C 954, AM# 0001 and be galvanized.

2.11   SYNTHETIC RUBBER WASHERS

Synthetic rubber washers for placement between veneer anchors and the 
moisture barrier on the outside face of the exterior sheathing shall 
conform to ASTM D 1330, Grade I.

2.12   EXPANSION JOINT MATERIAL

Expansion joint materials shall be bellows or U-shaped type conforming to 
Section 07600 SHEET METALWORK, GENERAL.  Premolded type shall be 
closed-cell cellular rubber conforming to ASTM D 1056 or closed-cell vinyl 
or polyvinyl chloride conforming to ASTM D 1667.
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2.13   FLASHING

Copper or stainless steel flashing shall conform to the requirements in 
Section 07600 SHEET METALWORK, GENERAL.  Flashing shall be supplied in a 
continuous sheet extending from the exterior sheathing across the cavity 
and through the masonry veneer as shown.

2.14   STEEL LINTELS AND SHELF ANGLES

Steel shapes used for lintels and shelf angles shall conform to ASTM A 36/A 
36M.  Lintels and shelf angles shall be provided as shown.  These steel 
members shall be hot-dip galvanized in accordance with ASTM A 123/A 123M.

2.15   CAULKING AND SEALANTS

Caulking and sealants shall be as specified in Section 07900 JOINT SEALING.

AM# 0001
2.16   2.16   MORTAR COLLECTION DEVICE

Mortar collection device shall be manufactured of high density 
polyethylene, nylon or recycled polyester, designed to catch mortar 
droppings above the level of the weep holes.  The collection device shall 
allow water and air to pass through to the weepholes.

PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

Wall sections, types of construction and dimensions shall be as shown.  
Metal door and window frames and other special framing shall be built and 
anchored into the wall system as indicated.

3.2   STEEL STUD WALL FRAMING

The top track of the stud wall system shall be slip jointed to accommodate 
vertical deflections of the supporting members as shown on the drawings,  
where studs are placed under beams.  Top and bottom tracks shall be 
securely anchored to resist track rotation by alternating fastener 
locations to provide two rows, one row near each track flange as shown on 
the drawings.__  AM# 0001  Both flanges of all steel studs shall be 
securely fastened with screws to the flanges of the top and bottom tracks 
as shown on the drawings.  All details for affixing steel studs to runners 
and all other sheet steel framing members along with all details necessary 
for anchorage of the steel stud wall system to the building structural 
systems shall be as shown on the drawings.  Horizontal bridging shall be 
provided as necessary.  Studs shall be spaced as required to resist the 
specified design wind or seismic loadings, but not exceeding on center. 
Unless noted otherwise on plans, coordinate stud spacing with sheathing and 
anchor requirements.  At wall openings for doors, windows and other similar 
features, the framing system shall provide for the installation and 
anchorage of the required subframes or finish frames.  Steel frames shall 
be securely attached through built-in anchors to the nearest stud on each 
side of the opening with self-drilling screws.  Double studs shall be 
provided at both jambs of all door openings.  Door frames and other 
built-in items shall be grouted solid.

3.3   STEEL SHELF ANGLES
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Unless otherwise shown, steel shelf angles shall be provided in segments 
that do not exceed in length.  At building corners, shelf angle segments 
shall be mitered and securely attached together by welding with legs no 
less than where possible.  Shelf angle segments shall not be connected 
together but instead shall be installed with wide gaps between the 
segments.  Fabrication and erection tolerances shall be in accordance with 
the AISC Code of Standard Practice, as indicated in AISC ASD Manual.

3.4   INSULATION

The actual installed thickness of insulation shall provide a maximum 
thermal R of 19 for the completed exterior wall construction as determined 
in accordance with ASHRAE Hdbk-IP.  Insulation thickness shall be as shown 
on the approved drawings.  Installation, except as otherwise specified or 
shown, shall be in accordance with the manufacturer's instructions which 
shall be approved by the Contracting Officer.  Insulation shall be 
installed between wall framing members.  AM#0001 
----------------------------------------------------------------------------------------------
                Insulation with facings shall be secured to the sides of 
the framing members to provide a continuous seal so that the entire weight 
of the insulation is carried by the framing members.  Where electrical 
outlets, ducts, pipes, vents or other utility items occur, insulation shall 
be placed on the dry side of the item away from excessive humidity.

3.5   GYPSUM WALLBOARD

Gypsum wallboard shall be installed on the interior face of the cold-formed 
steel framing system.  Installation shall be as specified in Section 09250 
GYPSUM WALLBOARD except at vertical slip joints, the gypsum wallboard shall 
be connected to the vertical studs to prevent movement at the slip joint.

3.6   EXTERIOR SHEATHING

Sheathing shall be installed on the exterior face of the cold-formed steel 
framing system with self-drilling screws.  Screws shall be located a 
minimum of from the ends and edges of sheathing panels and shall be spaced 
not more than on each supporting member except at vertical slip joints, the 
sheathing shall be connected to the vertical studs to prevent movement of 
the slip joint.  Edges and ends of gypsum sheathing panels shall be butted 
snugly with vertical joints staggered to provide full and even support for 
the moisture barrier.  Holes and gaps resulting from abandoned screw 
installations, from damage to panels, and from cutting and fitting of 
panels at junctures with doors, windows, foundation walls, floor slabs and 
other similar locations shall be filled with exterior rubber-base caulk.

3.7   MOISTURE PROTECTION

3.7.1   Moisture Barrier

The asphalt-saturated felt or other approved moisture barrier shall be 
installed on the outer face of the exterior sheathing.  The moisture 
barrier shall be installed horizontally and shingled with each sheet lapped 
not less than over the sheet below.  Vertical end joints shall be lapped 
not less than and shall be staggered.  Attachment of the moisture barrier 
shall be with staples spaced not greater than on center or as required by 
the manufacturer.

3.7.2   Vapor Retarder
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A vapor retarder shall be installed between the steel studs and the 
exterior sheathing to completely retard vapor infiltration on all exterior 
walls.  The vapor retarder shall be installed in accordance with the 
manufacturer's recommendations to form a complete retarder to vapor 
infiltration.  The joints shall be lapped and sealed with tape.

3.8   VENEER ANCHORS

Veneer anchors shall be attached with screws through the sheathing and 
rigid insulation to the steel studs or other support members at the 
locations shown.  When rigid insulation is used, the method of connecting 
the veneer anchor through the insulation shall be approved by the 
Contracting Officer.  Veneer anchors shall be installed with the outermost 
wires lying between from each face of the masonry veneer.  Synthetic rubber 
washers shall be used between the anchor connector plates and the moisture 
barrier.  A clutch torque slip screw gun shall be used on screws attaching 
veneer anchors to cold-formed steel members.  Veneer anchors with 
corrugated sheet metal or wire mesh members extending across the wall 
cavity shall not be used.  There shall be one veneer anchor for each of 
wall and shall be attached to steel studs and other supports with a maximum 
spacing of on center.  For pintle-eye anchors the vertical distance between 
the pintle section horizontal wires and the eye section horizontal wires 
shall not exceed.  Dovetail slots shall be installed as specified in the 
Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.

3.9   FLASHING

Continuous flashing shall be provided at the bottom of the wall cavity just 
above grade.  Flashing shall also be provided above and below openings at 
lintels and sills, at shelf angles, and as indicated on the drawings.  
Flashing shall be as detailed and as specified in Section 07600 SHEET 
METALWORK, GENERAL.  Flashing shall be lapped a minimum of at joints and 
shall be sealed with a mastic as recommended by the flashing manufacturer.  
Ends over doors, windows and openings shall be turned up and secured.  
Flashing shall be lapped under the moisture barrier a minimum of and 
securely attached to the gypsum sheathing.  Flashing shall extend through 
the exterior face of the masonry veneer and shall be turned down to form a 
drip.

3.10   MASONRY VENEER

Exterior masonry wythes shall be constructed to the thickness indicated on 
the drawings.  A cavity consisting of a minimum width air space will be 
provided between the moisture barrier and the masonry veneer.  Masonry 
veneer shall not be installed until the exterior sheathing, moisture 
barrier, veneer anchors and flashing have been installed on the cold-formed 
steel framing system.  Extreme care shall be taken to avoid damage to the 
moisture barrier and flashing during construction of the masonry veneer.  
Any portion of the moisture barrier and flashing that is damaged shall be 
repaired or replaced prior to completion of the veneer.  Masonry shall be 
placed in running bond pattern. Vertical joints on alternating courses 
shall be aligned and kept vertically plumb.  Solid masonry units shall be 
laid in a non-furrowed full bed of mortar, beveled and sloped toward the 
center of the wythe on which the mortar is placed.  Units shall be shoved 
into place so that the vertical mortar joints are completely full and 
tight.  Units that have been disturbed after the mortar has stiffened shall 
be removed, cleaned and relaid.  Mortar which protrudes more than into the 
cavity space shall be removed.  Means shall be provided to ensure that the 
cavity space is kept clean of mortar droppings and other loose debris.  
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Chases and raked-out joints shall be kept free from mortar and debris.  
Faces of units used in finished exposed areas shall be free from chipped 
edges, material texture or color defects or other imperfections distracting 
from the appearance of the finished work.

3.10.1   Surface Preparation

Surfaces on which masonry is to be laid shall be cleaned of laitance or 
other foreign material.  No units having a film of water shall be laid.

3.10.2   Hot Weather Construction

Temperatures of masonry units and mortar shall not be greater than when 
laid.  Masonry erected when the ambient air temperature is more than in the 
shade and when the relative humidity is less than 50 percent shall be given 
protection from the direct exposure to wind and sun for 48 hours after the 
installation.

3.10.3   Cold Weather Construction

Temperatures of masonry units and mortar shall not be less than when laid.  
When the ambient air temperature is or less, masonry veneer under 
construction shall be protected and maintained at a temperature greater than
 for a period of 48 hours after installation.  The proposed method of 
maintaining the temperature within the specified range shall be submitted 
for approval prior to implementation.  No units shall be laid on a surface 
having a film of frost or water.

3.10.4   Tolerances

Masonry shall be laid plumb, level and true to line within the tolerances 
specified in TABLE 1.  All masonry corners shall be square unless otherwise 
indicated on the drawings.

3.10.5   Mixing of Mortar

Mortar shall be mixed in a mechanically operated mortar mixer for at least 
3 minutes but not more than 5 minutes.  Measurement of ingredients for 
mortar shall be  by volume.  Measurement of sand shall be accomplished by 
the use of a container of known capacity or shovel count based on a 
container of known capacity.  Water shall be mixed with the dry ingredients 
in sufficient amount to provide a workable mixture which will adhere to the 
vertical surfaces of the masonry units.  Mortar that has stiffened because 
of loss of water through evaporation shall be retempered by adding water to 
restore the proper consistency and workability.  Mortar that has reached 
its initial set or that has not been used within 2-1/2 hours shall be 
discarded.

3.10.6   Cutting and Fitting

Wherever possible, full units shall be used in lieu of cut units.  Where 
cut units are required to accommodate the design, cutting shall be done by 
masonry mechanics using power masonry saws.  Wet-cut units shall be dried 
to the same surface-dry appearances of uncut units before being placed in 
the work.  Cut edges shall be clean, true and sharp.  Openings to 
accommodate pipes, conduits, and other accessories shall be neatly formed 
so that framing or escutcheons required will completely conceal the cut 
edges.  Insofar as practicable, all cutting and fitting shall be 
accomplished while masonry work is being erected.
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3.10.7   Masonry Units

When being laid, masonry units shall have suction sufficient to hold the 
mortar and to absorb water from the mortar, but shall be damp enough to 
allow the mortar to remain in a plastic state to permit the unit to be 
leveled and plumbed immediately after being laid without destroying bond.  
Masonry units with frogging shall be laid with the frog side down and 
better or face side exposed to view.  Masonry units that are cored, 
recessed or otherwise deformed may be used in sills or in other areas 
except where deformations will be exposed to view.

3.10.8   Mortar Joints

Mortar joint widths shall be uniform and such that the specified widths are 
maintained throughout.  Joints shall be of thickness equal to the 
difference between the actual and nominal dimensions of the masonry units 
in either height or length but in no case shall the joints be less than nor 
more than wide.  Joints shall be tooled slightly concave.  Tooling shall be 
accomplished when mortar is thumbprint hard and in a manner that will 
compress and seal the mortar joint and produce joints of straight and true 
lines free of tool marks.

3.10.9   Joint Reinforcement

Unless otherwise shown, joint reinforcement shall be spaced at on center 
vertically.  Joint reinforcement shall not be placed in the same masonry 
course as veneer anchors unless the anchors are designed to accommodate the 
wire.  Joint reinforcement shall be placed so that longitudinal wires are 
centered in the veneer wythe for solid units.  Longitudinal wires shall be 
fully embedded in mortar for their entire length.  Splices in joint 
reinforcement shall be lapped a minimum of  Joint reinforcement must be 
discontinuous at all veneer joints.  The minimum cover for joint 
reinforcement is

3.10.10   Veneer Joints

Brick expansion joints] shall be provided at the locations shown on the 
drawing.  Details of joints shall be as indicated on the drawing.  Joints 
shall be clean and free of mortar and shall contain only backer rod and 
sealant, installed in accordance with Section 07900 JOINT SEALING.  
Horizontal reinforcement shall not extend through the joints. Veneer joints 
(expansioin or controljoints) shall be provided as indicated on the 
drawing, but not more than 20'-0" on center in masonry.

3.10.11   Weep Holes

Weep holes shall be provided at all flashing locations at intervals of  
Weep holes shall be placed in head joints just above the flashing.  Weep 
holes shall be formed by leaving head joints open or head joint vents may 
be used.  Weep holes shall be kept free of mortar and other obstructions.

3.10.11   Mortar Collection Device

Mortar collection devices shall be installed AM# 0001 per manufacturer's 
written instructions and at all locations where weep holes are required, as 
stated above.

3.10.12   Head Joint Vents
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Head joint vents shall be provided near the top of the veneer wythe at the 
same spacing as the weep holes.

3.10.13   Discontinuous Work

When necessary to temporarily discontinue the work, masonry shall be 
stepped back for joining when work resumes.  Toothing may be used only when 
specifically approved.  Before resuming work, loose mortar shall be removed 
and the exposed joint shall be thoroughly cleaned.  Top of walls subjected 
to rain or snow shall be covered with nonstaining waterproof covering or 
membrane when work is not in process.  Covering shall extend a minimum of 
down on each side of the wall and shall be held securely in place.

3.10.14   Cleaning

Mortar daubs or splashings shall be completely removed from finished 
exposed masonry surfaces before they harden or set up.  Before completion 
of the work, defects in mortar joints shall be raked out as necessary, 
filled with mortar, and tooled to match the adjacent existing mortar in the 
joints.  The proposed cleaning method shall be done on the sample wall 
panel and the sample panel shall be examined for discoloration or stain.  
If the sample panel is discolored or stained, the method of cleaning shall 
be changed to ensure that the masonry surfaces in the structure will not be 
adversely affected.  Masonry surfaces shall not be cleaned, other than 
removing excess surface mortar, until mortar in joints has hardened.  
Cleaning shall be accomplished with the use of stiff bristle fiber brushes, 
wooden paddles, wooden scrapers, or other suitable nonmetallic tools.  The 
exposed brick surfaces shall be saturated with water and cleaned with a 
proprietary brick cleaning agent recommended by the clay products 
manufacturer.  The cleaning agent shall not adversely affect the brick 
masonry surfaces.  Proprietary cleaning agents shall be used in conformance 
with the cleaning product manufacturer's printed recommendations.  Concrete 
masonry unit surfaces shall be dry-brushed at the end of each day's work 
after any required pointing has been done.  Efflorescence or other stains 
shall be removed in conformance with the recommendations of the masonry 
unit manufacturer.  After construction and cleaning, masonry surfaces shall 
be left clean, free of mortar daubs, stain, and discolorations, including 
scum from cleaning operations, and will have tight mortar joints 
throughout.  Metallic tools and brushes shall not be used for cleaning.

3.11   BUILDING EXPANSION JOINTS

Expansion joints shall be located where indicated and shall be of the size 
and details shown.

    -- End of Section --
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SECTION 04735

CAST STONE
AM# 0001 

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

 ACI 318M/318RM (1989; Rev 1992) Building Code 
Requirements for Reinforced Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 615 (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcement

ASTM A 642 (1990) Steel Sheet, Zinc-Coated 
(Galvanized) by the Hot-Dip Process, 
Drawing Quality, Special Killed

ASTM C 33 (1993) Concrete Aggregates.

ASTM C 150 (1996) Portland Cement.

ASTM C 494 (1992) Concrete Admixtures.

ASTM C 979 (1982; R 1993) Coloring Pigments for 
Integrally Pigmented Concrete.

ASTM C 1194 Test Method for Compressive Strength of 
Architectural Cast Stone.

ASTM C 1195 Test Method for Absorption of 
Architectural Cast Stone.

ASTM D 2244 (1993) Test Method for Calculation of 
Color Differences From Instrumentally 
Measured Color Coordinates.

CAST STONE INSTITUTE (CS)

CS-01 (Current Edition) Cast Stone Institute 
Technical Manual.

1.2   SUBMITTALS
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Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Cast Stone; FIO.

Shop Drawings: Submit for approval the following:

a. Copies of shop drawings showing details of the stone to be provided 
including: profiles, cross-sections, reinforcement, exposed faces, 
arrangement of joints, anchoring methods, anchors, annotation of stone 
types and their location.

b. Unless otherwise shown on contract drawings:

(1)- Provide suitable wash on all exterior sills, coping, 
projecting courses and pieces with exposed top surfaces. 

(2) Provide drips as needed.

SD-13 Samples

Cast Stone; GA.

Submit for approval the following:

a.  Samples of the Cast Stone specified which will be representative of 
the general range of color and finish to be furnished.

b.  Test results of Cast Stone previously made by the manufacturer.

1.3   QUALITY ASSURANCE

1.3.1   Qualification of manufacturer

a.  Shall be a current producer member of the Cast Stone Institute.

b. The Manufacturer shall have a minimum of five years of continuous 
operation, having experience, adequate facilities and capacity to furnish 
the quality, sizes and quantity of cast stone required without delaying the 
progress of the work, and whose products have been previously used and 
exposed to the weather with satisfactory results.

1.3.2   Cast Stone

All cast stone used in this work shall be manufactured by the same
manufacturer. 

1.3.3   Testing

Test compressive strength and absorption of three specimens per  at random 
from plant production in accordance with referenced standards.

1.4   MOCK-UP

Prior to construction of cast stone walls, provide for approval full size 
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unit(s) for use in construction of sample wall and construct a  sample 
wall, including interior and exterior corners.  The mock-up becomes the 
standard of workmanship for the project.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Architectural Cast Stone

Physical properties: Provide the following:

  a.  Compressive Strength, ASTM C 1194: min. for products at 28 days. 
or;

 
  b.  Absorption, ASTM C 1195 or ASTM C642: 6% max. for products at 28 

days. 

  c.  Divide results of field cut specimens by .8 to determine minimum 
compressive strength requirements.

2.1.2   Raw materials

2.1.2.1   Portland cement

Type I or m, white and/or gray, ASTM C 150.

2.1.2.2   Coarse aggregates

Granite, quartz or limestone, ASTM C 33, except for gradation.

2.1.2.3   Fine aggregates

Manufactured or natural sands, ASTM C 33, except for gradation.

2.1.2.4   Colors

Inorganic iron oxide pigments, ASTM C 979.

2.1.2.5   Admixtures

ASTM C 494.

2.1.2.6   Water

Potable.

2.2   COLOR AND FINISH

2.2.1   Color

Color shall be as indicated in Section 09915 COLOR SCHEDULE.

2.2.2   Exposed Surfaces

Exposed surfaces, unless otherwise specified, shall exhibit a fine "rained 
texture similar to that of natural stone. No bugholes or air voids will be 
permitted.
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2.2.3   Variation 

Must match color and finish of approved sample subjected to similar aging 
and weathering conditions when viewed in direct daylight at a distance.

ASTM color variation allowed - 2%, hue, 6% lightness, chrome and hue 
combined.

2.3   CURING AND FINISHING 

a.  Cast stone shall be cured with a direct fired steam generator at a 
minimum temperature of  for a minimum of 6 hours within 12 hours of product 
fabrication. Curing shall be performed in the presence of CO and CO2 to 
promote carbonation at the surface of the product for efflorescence control.

b.  Remove cement film from exposed surfaces prior to packaging for 
shipment.

2.4   REINFORCING

New billet steel reinforcing bars - ASTM A 615:

a.  Reinforce units when necessary for handling and structural stresses.

b. Reinforcement shall be galvanized or epoxy coated when covered with 
less than  of material.

c. Area of reinforcement in panels shall be not less than 1/4 of one 
percent of the cross section area and otherwise as required by ACI 318 
Building Code Requirements for Reinforced Concrete.

2.5   RELATED MATERIALS

2.5.1   Anchors

Non-corrosive; AM# 0001  stainless steel type 304.

2.5.2   Mortar

Type N, ASTM C 270.

PART 3   EXECUTION

3.1   [Enter Appropriate Subpart Title Here]3.1.1   TOLERANCES

a.  Comply with CS-01 Cast Stone Institute Technical Manual.

b.  Set stones  or less, within plane of adjacent unit.

c.  Joints, , .

3.2   JOINTING

3.2.1   Joint size

a. At stone/brick joints - .

b. At stone/stone joints in vertical position .
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c. Stone/stone joints exposed on top side .

3.2.2   Joint material

a. Use a full bed of mortar at all bed joints.

b. Flush vertical joints full with mortar.

c. Leave all joints with exposed tops or under relieving angles open for 
sealant.

3.2.3   Location of Joints

a. As shown on approved shop drawings.

b. Unless otherwise shown: at control and expansion joints in accordance 
with the drawings.

3.3   SETTING

a. Drench stones with clear, running water just prior to setting.

b. Fill all dowel holes and anchor slots completely with mortar or 
non-shrink grout.

c. Set all stones in a full bed of mortar unless otherwise detailed.  Leave 
head joints in coping and similar stones open for sealant.

d. Rake mortar joints  for pointing.  Sponge the face of each stone to 
remove excess mortar.

e. Tuck point stone joints to a slight concave profile.

f. Sealant joints - Prime the ends of stones, insert properly sized foam 
backup rod and gun-in sealant.

g. Protect stone while on ground (and after setting) from splashing, mortar 
and damage from other trades.

3.4   CLEANING AND REPAIR

a. Clean stone by wetting with clear running water and applying a cleaning 
solution such as "Sure Clean #600" by ProSoCo Products, Inc. or as 
recommended by the manufacturer.  Follow manufacturer's instructions.

b. Repair obvious chips with touchup material furnished by the manufacturer.

  

    -- End of Section --

SECTION 04735  Page 5



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

SECTION 05500

MISCELLANEOUS METAL
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980; R 1993) Designation System for 
Aluminum Finishes

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A14.3 (1992) Ladders - Fixed - Safety 
Requirements

ANSI MH28.1 (1982) Design, Testing, Utilization, and 
Application of Industrial Grade Steel 
Shelving

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36 (1996) Carbon Structural Steel

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 283 (1993a) Low and Intermediate Tensile 
Strength Carbon Steel Plates

ASTM A 467 (1993) Machine and Coil Chain

ASTM A 475 (1995) Zinc-Coated Steel Wire Strand

ASTM A 500 (1993) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 653 (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 924 (1996a) Steel Sheet, Metallic-Coated by 
the Hot-Dip Process

ASTM B 26 (1996a) Aluminum-Alloy Sand Castings
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ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM B 429 (1995) Aluminum-Alloy Extruded Structural 
Pipe and Tube

ASTM D 2047 (1993) Static Coefficient of Friction of 
Polish-Coated Floor Surfaces as Measured 
by the James Machine

ASTM F 1267 (1991) Metal, Expanded, Steel

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1994) Structural Welding Code - Steel

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-344 (Rev B) Lacquer, Clear Gloss, Exterior, 
Interior

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM MBG 531 (1993) Metal Bar Grating Manual

NAAMM MBG 532 (1988) Heavy Duty Metal Bar Grating Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 211 (1992) Chimneys, Fireplaces, Vents and 
Solid Fuel-Burning Appliances

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Miscellaneous Metal Items; AM# 0001  FIO_____.

Detail drawings indicating material thickness, type, grade, and class; 
dimensions; and construction details.  Drawings shall include catalog cuts, 
erection details, manufacturer's descriptive data and installation 
instructions, and templates.  Detail drawings for the following items: AM# 
0001 access doors and frames,downspout nozzle, handrails/guardrails, 
ladders, roll-up floor mats, safety nosing,steel stairs,roof hatch,metal 
screen and gate and miscellaneous metals._____

SD-14 Samples
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Miscellaneous Metal Items; AM# 0001  FIO_____.

Samples of the following items:  AM# 0001  access doors and frames, 
downspout nozzle, rool-up-floor mats and safety nosing.  Samples shall be 
full size, taken from manufacturer's stock, and shall be complete as 
required for installation in the structure.  Samples may be installed in 
the work, provided each sample is clearly identified and its location 
recorded.

1.3   GENERAL REQUIREMENTS

The Contractor shall verify all measurements and shall take all field 
measurements necessary before fabrication.  Welding to or on structural 
steel shall be in accordance with AWS D1.1.  Items specified to be 
galvanized, when practicable and not indicated otherwise, shall be hot-dip 
galvanized after fabrication.  Galvanizing shall be in accordance with ASTM 
A 123, ASTM A 653, or ASTM A 924, as applicable.  Exposed fastenings shall 
be compatible materials, shall generally match in color and finish, and 
shall harmonize with the material to which fastenings are applied.  
Materials and parts necessary to complete each item, even though such work 
is not definitely shown or specified, shall be included.  Poor matching of 
holes for fasteners shall be cause for rejection.  Fastenings shall be 
concealed where practicable.  Thickness of metal and details of assembly 
and supports shall provide strength and stiffness.  Joints exposed to the 
weather shall be formed to exclude water.

1.4   DISSIMILAR MATERIALS

Where dissimilar metals are in contact, or where aluminum is in contact 
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive 
materials subject to wetting, the surfaces shall be protected with a coat 
of bituminous paint or asphalt varnish.

1.5   WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp 
lines and angles and true curves.  Drilling and punching shall produce 
clean true lines and surfaces.  Welding shall be continuous along the 
entire area of contact except where tack welding is permitted.  Exposed 
connections of work in place shall not be tack welded.  Exposed welds shall 
be ground smooth.  Exposed surfaces of work in place shall have a smooth 
finish, and unless otherwise approved, exposed riveting shall be flush.  
Where tight fits are required, joints shall be milled.  Corner joints shall 
be coped or mitered, well formed, and in true alignment.  Work shall be 
accurately set to established lines and elevations and securely fastened in 
place.  Installation shall be in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

1.6   ANCHORAGE

Anchorage shall be provided where necessary for fastening miscellaneous 
metal items securely in place.  Anchorage not otherwise specified or 
indicated shall include slotted inserts made to engage with the anchors, 
expansion shields, and power-driven fasteners when approved for concrete; 
toggle bolts and through bolts for masonry; machine and carriage bolts for 
steel; and lag bolts and screws for wood.

1.7   ALUMINUM FINISHES
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Unless otherwise specified, aluminum items shall have AM# 0001 
____________________________________________anodized finish. The thickness 
of the coating shall be not less than that specified for protective and 
decorative type finishes for items used in interior locations or 
architectural Class I type finish for items used in exterior locations in 
AA DAF-45.  Items to be anodized shall receive a polished satin finish.  
AM# 0001 Aluminum surfaces to be in contact with plaster or concrete during 
construction shall be protected with a field coat conforming to CID A-A-344.

1.8   SHOP PAINTING

Surfaces of ferrous metal except galvanized surfaces, shall be cleaned and 
shop coated with the manufacturer's standard protective coating unless 
otherwise specified.  Surfaces of items to be embedded in concrete shall 
not be painted.  Items to be finish painted shall be prepared according to 
manufacturer's recommendations or as specified.

PART 2   PRODUCTS

2.1   ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherwise indicated.  Frames 
for access doors shall be fabricated of not lighter than 1.52 mm (16 gauge) 
 steel with welded joints and finished with anchorage for securing into 
construction.  Access doors shall be a minimum of 350 by 500 mm  and of not 
lighter than 1.9 mm (14 gauge)  steel, with stiffened edges, complete with 
attachments.  Access doors shall be hinged to frame and provided with a 
flush face, screw driver operated latch.  Exposed metal surfaces shall have 
a AM# 0001 shop applied prime coat.

AM# 0001 2.2   

AM# 0001 2.3   

AM# 0001 2.4   

AM# 0001 2.5   

AM# 0001 2.6   

AM# 0001 2.7   [Enter Appropriate Subpart Title Here]

2.8   DOWNSPOUT AM# 0001 NOZZLE

AM# 0001 Downspout nozzle shall be cast brass with threaded inlet and flange 
sized to fit drain line as required by Mechanical.

AM# 0001 2.9   

AM# 0001 2.10   
AM# 0001 2.11   

AM# 0001 2.12   

AM# 0001 2.13   

2.14   HANDRAILS AND GUARDRAILS  AM# 0001
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Handrails and guardrails shall be designed to resist a concentrated load of 
890 N (200 pounds)  in any direction at any point of the top of the rail or 
292 Newtons per meter (20 pounds per foot)  applied horizontally to top of 
the rail, whichever is more severe.

2.14.1   Steel Handrails, AM# 0001 AND GUARDRAILS Including Carbon Steel 
Inserts

Steel handrails, and guardrails including inserts in concrete, shall be 
steel pipe conforming to ASTM A 53and structural tubing conforming to ASTM 
A 500, Grade A or B of equivalent strength.  Steel railings shall be [40] 
[50] mm  nominal size.  Railings shall be hot-dip galvanized and shop 
painted.  Pipe collars shall be hot-dip galvanized steel.

a.  Joint posts, rail, and corners shall be fabricated by one of the 
following methods:

(1) Flush type rail fittings of commercial standard, welded and 
ground smooth with railing splice locks secured with 10 mm 
hexagonal recessed-head setscrews.

(2)  Mitered and welded joints by fitting post to top rail and 
intermediate rail to post, mitering corners, groove welding 
joints, and grinding smooth.  Railing splices shall be butted and 
reinforced by a tight fitting interior sleeve not less than 150 mm 
 long.

(3) Railings may be bent at corners in lieu of jointing, provided 
bends are made in suitable jigs and the pipe is not crushed.

b.  Removable sections, toe-boards, and brackets shall be provided as 
indicated.

AM# 0001 2.14.2   

AM# 0001 2.15   

2.16   LADDERS

Ladders shall be AM# 0001 galvanized steel AM# 0001 , fixed rail type in 
accordance with ANSI A14.3.

AM# 0001 2.17   

AM# 0001 2.18   

2.19   MISCELLANEOUS

Miscellaneous plates and shapes for items that do not form a part of the 
structural steel framework, such as lintels, sill angles, miscellaneous 
mountings, and frames, shall be provided to complete the work.

AM# 0001 2.20   

2.21   ROLL-UP FLOOR MATS
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Roll-up mats shall be of aluminum construction with AM# 0001 carpet  
surface.  Roll-up mats shall be for use in AM# 0001 recessed area.  
Construction details of recessed areas shall be shown on the drawings.

2.22   ROOF SCUTTLES

Roof scuttles shall be of AM# 0001 galvanized stee not less than 2.0 mm (14 
gauge),  with 75 mm  beaded flange welded and ground at corners.  Scuttle 
shall be sized to provide minimum clear opening of 940 by 760 mm.   Cover 
and curb shall be insulated with 25 mm  thick rigid insulation covered and 
protected by AM# 0001 galvanized steel liner not less than 0.55 mm (26 
gauge).   The curb shall be equipped with an integral metal cap flashing of 
the same gauge and metal as the curb, full welded and ground at corners for 
weathertightness.  Scuttle shall be completely assembled with heavy hinges, 
compression spring operators enclosed in telescopic tubes, positive snap 
latch with turn handles on AM# 0001 inside and outside and neoprene draft 
seal.  Fasteners shall be provided for padlocking on the inside.  The cover 
shall be equipped with an automatic hold-open arm complete with handle to 
permit one hand release.

AM# 0001 2.23   

2.24   SAFETY NOSING

Safety nosings shall be of AM# 0001  cast aluminum with cross-hatched , 
abrasive surface.  Nosing shall be 75 mm  wide and terminating at not more 
than 150 mm  from the ends of treads, except nosing for metal pan 
cement-filled treads shall extend the full length of the tread.  Safety 
nosings shall be provided with anchors not less than 19 mm  long.  
Integrally cast mushroom anchors are not acceptable.

AM# 0001 2.25   [Enter Appropriate Subpart Title Here]

2.26   STEEL STAIRS

Steel stairs shall be complete with structural or formed channel stringers, 
AM# 0001  metal pan cement-filled treads,   landings, columns, handrails, 
and necessary bolts and other fastenings as indicated.  Structural steel 
shall conform to ASTM A 36.  Stairs and accessories shall be AM# 0001 
galvanized .  Risers on stairs with metal pan treads shall be deformed to 
form a sanitary cove to retain the tread concrete.  Integral nosings shall 
have braces extended into the concrete fill.  AM# 0001   AM# 0001 Concrete 
in stair treads and landings shall be broom finish.

2.27   AM# 0001 METAL SCREEN AND GATE

  Metal screen and gate shall be fabricated of the same material and design 
as the handrails and guard rails to sizes as indicated on the drawings.  All 
welds ground smooth.  The screen and gate shall be hot-diped galvanized.

AM# 0001 2.28   

AM# 0001 2.29   
AM# 0001 2.30   

AM# 0001 2.31   
AM# 0001 2.32   
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AM# 0001 2.33   [Enter Appropriate Subpart Title Here]
PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

All items shall be installed at the locations shown and according to the 
manufacturer's recommendations.  Items listed below require additional 
procedures as specified.

3.2   REMOVABLE ACCESS PANELS

A removable access panel not less than 300 by 300 mmAM# 0001  shall be 
installed directly below each valve, flow indicator, damper, or air 
splitter that is located above the ceiling, other than an acoustical 
ceiling, and that would otherwise not be accessible.

AM# 0001 3.3   

AM# 0001 3.4   

AM# 0001 3.5   

3.6   INSTALLATION OF DOWNSPOUT AM# 0001 NOZZLE

Downspouts AM# 0001 nozzle shall be secured to building through integral 
lips with appropriate fasteners.

3.7   ATTACHMENT OF HANDRAILS AM# 0001 and GUARDRAILS

Toeboards and brackets shall be installed where indicated.  Splices, where 
required, shall be made at expansion joints.  Removable sections shall be 
installed as indicated.

3.7.1   Installation of Steel Handrails

Installation shall be AM# 000 in pipe sleeves embedded in concrete and 
filled with molten lead or sulphur with anchorage covered with standard 
pipe collar pinned to post.AM# 0001   Rail ends shall be AM# 0001 closed 
and turned toward the wall to within 1/2 inch of the face of the wall.  
Brackets as indicated shall be within 10 inches from the end of the 
handrail.

AM# 0001 3.7.2   

AM# 0001 3.8   

AM# 0001 3.9   [Enter Appropriate Subpart Title Here]

AM# 0001 3.10   

3.11   RECESSED FLOOR MATS

Contractor shall verify field measurements prior to releasing materials for 
fabrication by the manufacturer.  A mat frame shall be used to ensure 
recess accuracy in size, shape and depth.  Drain pit shall be formed by 
blocking out concrete when frames are installed.  Pit shall be dampproofed 
after concrete has set.  Frames shall be assembled onsite and installed so 
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that upper edge will be level with finished floor surface.  A cement base 
shall be screeded inside the mat recess frame area using the edge provided 
by the frame as a guide.  The frame shall be anchored into the cement with 
anchor pins a minimum of 610 mm  on centers.AM# 0001 The frame shall be 
sized by allowing a minimum of 6 inches of tile on the sides and ends of 
the mat.

AM# 0001 3.12   
3.13   INSTALLATION OF SAFETY NOSINGS

Nosing shall be completely embedded in concrete before the initial set of 
the concrete occurs and shall finish flush with the top of the concrete 
surface.

AM# 0001 3.14   

AM# 0001 3.15   

AM# 0001 3.16   

AM# 0001 3.17   

AM# 0111 3.18   
AM# 0001 3.19   
        -- End of Section --
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SECTION 05500

MISCELLANEOUS METAL
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980; R 1993) Designation System for 
Aluminum Finishes

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A14.3 (1992) Ladders - Fixed - Safety 
Requirements

ANSI MH28.1 (1982) Design, Testing, Utilization, and 
Application of Industrial Grade Steel 
Shelving

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36 (1996) Carbon Structural Steel

ASTM A 53 (1996) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 283 (1993a) Low and Intermediate Tensile 
Strength Carbon Steel Plates

ASTM A 467 (1993) Machine and Coil Chain

ASTM A 475 (1995) Zinc-Coated Steel Wire Strand

ASTM A 500 (1993) Cold-Formed Welded and Seamless 
Carbon Steel Structural Tubing in Rounds 
and Shapes

ASTM A 653 (1996) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 924 (1996a) Steel Sheet, Metallic-Coated by 
the Hot-Dip Process

ASTM B 26 (1996a) Aluminum-Alloy Sand Castings
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ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes, and 
Tubes

ASTM B 429 (1995) Aluminum-Alloy Extruded Structural 
Pipe and Tube

ASTM D 2047 (1993) Static Coefficient of Friction of 
Polish-Coated Floor Surfaces as Measured 
by the James Machine

ASTM F 1267 (1991) Metal, Expanded, Steel

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1994) Structural Welding Code - Steel

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-344 (Rev B) Lacquer, Clear Gloss, Exterior, 
Interior

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM MBG 531 (1993) Metal Bar Grating Manual

NAAMM MBG 532 (1988) Heavy Duty Metal Bar Grating Manual

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 211 (1992) Chimneys, Fireplaces, Vents and 
Solid Fuel-Burning Appliances

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Miscellaneous Metal Items; AM# 0001  FIO_____.

Detail drawings indicating material thickness, type, grade, and class; 
dimensions; and construction details.  Drawings shall include catalog cuts, 
erection details, manufacturer's descriptive data and installation 
instructions, and templates.  Detail drawings for the following items: AM# 
0001 access doors and frames,downspout nozzle, handrails/guardrails, 
ladders, roll-up floor mats, safety nosing,steel stairs,roof hatch,metal 
screen and gate and miscellaneous metals._____

SD-14 Samples
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Miscellaneous Metal Items; AM# 0001  FIO_____.

Samples of the following items:  AM# 0001  access doors and frames, 
downspout nozzle, rool-up-floor mats and safety nosing.  Samples shall be 
full size, taken from manufacturer's stock, and shall be complete as 
required for installation in the structure.  Samples may be installed in 
the work, provided each sample is clearly identified and its location 
recorded.

1.3   GENERAL REQUIREMENTS

The Contractor shall verify all measurements and shall take all field 
measurements necessary before fabrication.  Welding to or on structural 
steel shall be in accordance with AWS D1.1.  Items specified to be 
galvanized, when practicable and not indicated otherwise, shall be hot-dip 
galvanized after fabrication.  Galvanizing shall be in accordance with ASTM 
A 123, ASTM A 653, or ASTM A 924, as applicable.  Exposed fastenings shall 
be compatible materials, shall generally match in color and finish, and 
shall harmonize with the material to which fastenings are applied.  
Materials and parts necessary to complete each item, even though such work 
is not definitely shown or specified, shall be included.  Poor matching of 
holes for fasteners shall be cause for rejection.  Fastenings shall be 
concealed where practicable.  Thickness of metal and details of assembly 
and supports shall provide strength and stiffness.  Joints exposed to the 
weather shall be formed to exclude water.

1.4   DISSIMILAR MATERIALS

Where dissimilar metals are in contact, or where aluminum is in contact 
with concrete, mortar, masonry, wet or pressure-treated wood, or absorptive 
materials subject to wetting, the surfaces shall be protected with a coat 
of bituminous paint or asphalt varnish.

1.5   WORKMANSHIP

Miscellaneous metalwork shall be well formed to shape and size, with sharp 
lines and angles and true curves.  Drilling and punching shall produce 
clean true lines and surfaces.  Welding shall be continuous along the 
entire area of contact except where tack welding is permitted.  Exposed 
connections of work in place shall not be tack welded.  Exposed welds shall 
be ground smooth.  Exposed surfaces of work in place shall have a smooth 
finish, and unless otherwise approved, exposed riveting shall be flush.  
Where tight fits are required, joints shall be milled.  Corner joints shall 
be coped or mitered, well formed, and in true alignment.  Work shall be 
accurately set to established lines and elevations and securely fastened in 
place.  Installation shall be in accordance with manufacturer's 
installation instructions and approved drawings, cuts, and details.

1.6   ANCHORAGE

Anchorage shall be provided where necessary for fastening miscellaneous 
metal items securely in place.  Anchorage not otherwise specified or 
indicated shall include slotted inserts made to engage with the anchors, 
expansion shields, and power-driven fasteners when approved for concrete; 
toggle bolts and through bolts for masonry; machine and carriage bolts for 
steel; and lag bolts and screws for wood.

1.7   ALUMINUM FINISHES
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Unless otherwise specified, aluminum items shall have AM# 0001 
____________________________________________anodized finish. The thickness 
of the coating shall be not less than that specified for protective and 
decorative type finishes for items used in interior locations or 
architectural Class I type finish for items used in exterior locations in 
AA DAF-45.  Items to be anodized shall receive a polished satin finish.  
AM# 0001 Aluminum surfaces to be in contact with plaster or concrete during 
construction shall be protected with a field coat conforming to CID A-A-344.

1.8   SHOP PAINTING

Surfaces of ferrous metal except galvanized surfaces, shall be cleaned and 
shop coated with the manufacturer's standard protective coating unless 
otherwise specified.  Surfaces of items to be embedded in concrete shall 
not be painted.  Items to be finish painted shall be prepared according to 
manufacturer's recommendations or as specified.

PART 2   PRODUCTS

2.1   ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherwise indicated.  Frames 
for access doors shall be fabricated of not lighter than 1.52 mm (16 gauge) 
 steel with welded joints and finished with anchorage for securing into 
construction.  Access doors shall be a minimum of 350 by 500 mm  and of not 
lighter than 1.9 mm (14 gauge)  steel, with stiffened edges, complete with 
attachments.  Access doors shall be hinged to frame and provided with a 
flush face, screw driver operated latch.  Exposed metal surfaces shall have 
a AM# 0001 shop applied prime coat.

AM# 0001 2.2   

AM# 0001 2.3   

AM# 0001 2.4   

AM# 0001 2.5   

AM# 0001 2.6   

AM# 0001 2.7   [Enter Appropriate Subpart Title Here]

2.8   DOWNSPOUT AM# 0001 NOZZLE

AM# 0001 Downspout nozzle shall be cast brass with threaded inlet and flange 
sized to fit drain line as required by Mechanical.

AM# 0001 2.9   

AM# 0001 2.10   
AM# 0001 2.11   

AM# 0001 2.12   

AM# 0001 2.13   

2.14   HANDRAILS AND GUARDRAILS  AM# 0001
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Handrails and guardrails shall be designed to resist a concentrated load of 
890 N (200 pounds)  in any direction at any point of the top of the rail or 
292 Newtons per meter (20 pounds per foot)  applied horizontally to top of 
the rail, whichever is more severe.

2.14.1   Steel Handrails, AM# 0001 AND GUARDRAILS Including Carbon Steel 
Inserts

Steel handrails, and guardrails including inserts in concrete, shall be 
steel pipe conforming to ASTM A 53and structural tubing conforming to ASTM 
A 500, Grade A or B of equivalent strength.  Steel railings shall be [40] 
[50] mm  nominal size.  Railings shall be hot-dip galvanized and shop 
painted.  Pipe collars shall be hot-dip galvanized steel.

a.  Joint posts, rail, and corners shall be fabricated by one of the 
following methods:

(1) Flush type rail fittings of commercial standard, welded and 
ground smooth with railing splice locks secured with 10 mm 
hexagonal recessed-head setscrews.

(2)  Mitered and welded joints by fitting post to top rail and 
intermediate rail to post, mitering corners, groove welding 
joints, and grinding smooth.  Railing splices shall be butted and 
reinforced by a tight fitting interior sleeve not less than 150 mm 
 long.

(3) Railings may be bent at corners in lieu of jointing, provided 
bends are made in suitable jigs and the pipe is not crushed.

b.  Removable sections, toe-boards, and brackets shall be provided as 
indicated.

AM# 0001 2.14.2   

AM# 0001 2.15   

2.16   LADDERS

Ladders shall be AM# 0001 galvanized steel AM# 0001 , fixed rail type in 
accordance with ANSI A14.3.

AM# 0001 2.17   

AM# 0001 2.18   

2.19   MISCELLANEOUS

Miscellaneous plates and shapes for items that do not form a part of the 
structural steel framework, such as lintels, sill angles, miscellaneous 
mountings, and frames, shall be provided to complete the work.

AM# 0001 2.20   

2.21   ROLL-UP FLOOR MATS
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Roll-up mats shall be of aluminum construction with AM# 0001 carpet  
surface.  Roll-up mats shall be for use in AM# 0001 recessed area.  
Construction details of recessed areas shall be shown on the drawings.

2.22   ROOF SCUTTLES

Roof scuttles shall be of AM# 0001 galvanized stee not less than 2.0 mm (14 
gauge),  with 75 mm  beaded flange welded and ground at corners.  Scuttle 
shall be sized to provide minimum clear opening of 940 by 760 mm.   Cover 
and curb shall be insulated with 25 mm  thick rigid insulation covered and 
protected by AM# 0001 galvanized steel liner not less than 0.55 mm (26 
gauge).   The curb shall be equipped with an integral metal cap flashing of 
the same gauge and metal as the curb, full welded and ground at corners for 
weathertightness.  Scuttle shall be completely assembled with heavy hinges, 
compression spring operators enclosed in telescopic tubes, positive snap 
latch with turn handles on AM# 0001 inside and outside and neoprene draft 
seal.  Fasteners shall be provided for padlocking on the inside.  The cover 
shall be equipped with an automatic hold-open arm complete with handle to 
permit one hand release.

AM# 0001 2.23   

2.24   SAFETY NOSING

Safety nosings shall be of AM# 0001  cast aluminum with cross-hatched , 
abrasive surface.  Nosing shall be 75 mm  wide and terminating at not more 
than 150 mm  from the ends of treads, except nosing for metal pan 
cement-filled treads shall extend the full length of the tread.  Safety 
nosings shall be provided with anchors not less than 19 mm  long.  
Integrally cast mushroom anchors are not acceptable.

AM# 0001 2.25   [Enter Appropriate Subpart Title Here]

2.26   STEEL STAIRS

Steel stairs shall be complete with structural or formed channel stringers, 
AM# 0001  metal pan cement-filled treads,   landings, columns, handrails, 
and necessary bolts and other fastenings as indicated.  Structural steel 
shall conform to ASTM A 36.  Stairs and accessories shall be AM# 0001 
galvanized .  Risers on stairs with metal pan treads shall be deformed to 
form a sanitary cove to retain the tread concrete.  Integral nosings shall 
have braces extended into the concrete fill.  AM# 0001   AM# 0001 Concrete 
in stair treads and landings shall be broom finish.

2.27   AM# 0001 METAL SCREEN AND GATE

  Metal screen and gate shall be fabricated of the same material and design 
as the handrails and guard rails to sizes as indicated on the drawings.  All 
welds ground smooth.  The screen and gate shall be hot-diped galvanized.

AM# 0001 2.28   

AM# 0001 2.29   
AM# 0001 2.30   

AM# 0001 2.31   
AM# 0001 2.32   
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AM# 0001 2.33   [Enter Appropriate Subpart Title Here]
PART 3   EXECUTION

3.1   GENERAL INSTALLATION REQUIREMENTS

All items shall be installed at the locations shown and according to the 
manufacturer's recommendations.  Items listed below require additional 
procedures as specified.

3.2   REMOVABLE ACCESS PANELS

A removable access panel not less than 300 by 300 mmAM# 0001  shall be 
installed directly below each valve, flow indicator, damper, or air 
splitter that is located above the ceiling, other than an acoustical 
ceiling, and that would otherwise not be accessible.

AM# 0001 3.3   

AM# 0001 3.4   

AM# 0001 3.5   

3.6   INSTALLATION OF DOWNSPOUT AM# 0001 NOZZLE

Downspouts AM# 0001 nozzle shall be secured to building through integral 
lips with appropriate fasteners.

3.7   ATTACHMENT OF HANDRAILS AM# 0001 and GUARDRAILS

Toeboards and brackets shall be installed where indicated.  Splices, where 
required, shall be made at expansion joints.  Removable sections shall be 
installed as indicated.

3.7.1   Installation of Steel Handrails

Installation shall be AM# 000 in pipe sleeves embedded in concrete and 
filled with molten lead or sulphur with anchorage covered with standard 
pipe collar pinned to post.AM# 0001   Rail ends shall be AM# 0001 closed 
and turned toward the wall to within 1/2 inch of the face of the wall.  
Brackets as indicated shall be within 10 inches from the end of the 
handrail.

AM# 0001 3.7.2   

AM# 0001 3.8   

AM# 0001 3.9   [Enter Appropriate Subpart Title Here]

AM# 0001 3.10   

3.11   RECESSED FLOOR MATS

Contractor shall verify field measurements prior to releasing materials for 
fabrication by the manufacturer.  A mat frame shall be used to ensure 
recess accuracy in size, shape and depth.  Drain pit shall be formed by 
blocking out concrete when frames are installed.  Pit shall be dampproofed 
after concrete has set.  Frames shall be assembled onsite and installed so 
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that upper edge will be level with finished floor surface.  A cement base 
shall be screeded inside the mat recess frame area using the edge provided 
by the frame as a guide.  The frame shall be anchored into the cement with 
anchor pins a minimum of 610 mm  on centers.AM# 0001 The frame shall be 
sized by allowing a minimum of 6 inches of tile on the sides and ends of 
the mat.

AM# 0001 3.12   
3.13   INSTALLATION OF SAFETY NOSINGS

Nosing shall be completely embedded in concrete before the initial set of 
the concrete occurs and shall finish flush with the top of the concrete 
surface.

AM# 0001 3.14   

AM# 0001 3.15   

AM# 0001 3.16   

AM# 0001 3.17   

AM# 0111 3.18   
AM# 0001 3.19   
        -- End of Section --
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SECTION 06100

ROUGH CARPENTRY
AM# 0001 

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN FOREST & PAPER ASSOCIATION (AF&PA)

AF&PA T01 (1991; Supple 1993; Addenda Apr 1997; 
Supple T02) National Design Specification 
for Wood Construction

AF&PA T11 (1988) Manual for Wood Frame Construction

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 307 (1997) Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength

ASTM C 79/C 79M (1997) Treated Core and Nontreated Core 
Gypsum Sheathing Board

ASTM C 518 (1998) Steady-State Heat Flux Measurements 
and Thermal Transmission Properties By 
Means of the Heat Flow Meter Apparatus

ASTM C 553 (1992) Mineral Fiber Blanket Thermal 
Insulation for Commercial and Industrial 
Applications

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular 
Polyisocyanurate Thermal Insulation

ASTM C 612 (1993) Mineral Fiber Block and Board 
Thermal Insulation

ASTM C 665 (1998) Mineral-Fiber Blanket Thermal 
Insulation for Light Frame Construction 
and Manufactured Housing

ASTM C 1136 (1995) Flexible, Low Permeance Vapor 
Retarders for Thermal Insulation

ASTM C 1289 (1998) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board
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ASTM E 84 (1998e1) Surface Burning Characteristics 
of Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 154 (1988; R 1999) Water Vapor Retarders Used 
in Contact with Earth Under Concrete 
Slabs, on Walls, or as Ground Cover

ASTM F 547 (1977; R 1995) Definitions of Terms 
Relating to Nails for Use with Wood and 
Wood-Base Materials

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA C2 (1995) Lumber, Timber, Bridge Ties and 
Mine Ties - Preservative Treatment by 
Pressure Processes

AWPA C9 (1997) Plywood - Preservative Treatment by 
Pressure Processes

AWPA M4 (1996) Standard for the Care of 
Preservative-Treated Wood Products

AWPA P5 (1997) Standards for Waterborne 
Preservatives

CALIFORNIA REDWOOD ASSOCIATION (CRA)

CRA RIS-01-SS (1997) Standard Specifications for Grades 
of California Redwood Lumber

CODE OF FEDERAL REGULATIONS (CFR)

DEPARTMENT OF COMMERCE (DOC)

DOC PS 1 (1996) Voluntary Product Standard - 
Construction and Industrial Plywood

DOC PS 2 (1992) Performance Standards for 
Wood-Based Structural-Use Panels

NATIONAL HARDWOOD LUMBER ASSOCIATION (NHLA)

NHLA Rules (1994) Rules for the Measurement & 
Inspection of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules (1997) Standard Grading Rules for 
Northeastern Lumber

SOUTHERN CYPRESS MANUFACTURERS ASSOCIATION (SCMA)

SCMA Specs (1986; Supple No. 1, Aug 1993) Standard 
Specifications for Grades of Southern 
Cypress
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SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB Rules (1994; Supple 8 thru 11) Standard Grading 
Rules for Southern Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB Std 17 (1996; Supples VII(A-E), VIII(A-C)) 
Grading Rules for West Coast Lumber

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA Grading Rules (1995; Supple Nos. 1 thru 5) Western 
Lumber Grading Rules 95

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Nailers and Nailing Strips; FIO.

Drawings of field erection details, including materials and methods of 
fastening nailers in conformance with Factory Mutual wind uplift rated 
systems specified in other Sections of these specifications.

SD-13 Certificates

Grading and Marking; FIO.

Manufacturer's certificates (approved by an American Lumber Standards 
approved agency) attesting that lumber and material not normally grade 
marked meet the specified requirements.  Certificate of Inspection for 
grade marked material by an American Lumber Standards Committee (ALSC) 
recognized inspection agency prior to shipment.

Insulation; FIO.

Certificate attesting that the cellulose, perlite, glass and mineral 
fiber,glass mat gypsum roof board, polyurethane, or polyisocyanurate 
insulation furnished for the project contains recovered material, and 
showing an estimated percent of such recovered material.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off 
ground in fully covered, well ventilated areas, and protected from extreme 
changes in temperature and humidity.  Laminated timber shall be handled and 
stored in accordance with AITC 111 or APA EWS R540C.

PART 2   PRODUCTS

2.1   LUMBER AND SHEATHING
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2.1.1   Grading and Marking

2.1.1.1   Lumber Products

Solid sawn and finger-jointed lumber shall bear an authorized gradestamp or 
grademark recognized by ALSC, or an ALSC recognized certification stamp, 
mark, or hammerbrand.  Surfaces that are to be exposed to view shall not 
bear grademarks, stamps, or any type of identifying mark.  Hammer marking 
will be permitted on timbers when all surfaces will be exposed to view.

2.1.1.2   Plywood and Other Sheathing Products

Materials shall bear the grademark or other identifying marks indicating 
grades of material and rules or standards under which produced, including 
requirements for qualifications and authority of the inspection 
organization.  Except for plywood and wood structural-use panels, bundle 
marking will be permitted in lieu of marking each individual piece.  
Surfaces that are to be exposed to view shall not bear grademarks or other 
types of identifying marks.

2.1.2   Sizes

Lumber and material sizes shall conform to requirements of the rules or 
standards under which produced.  Unless otherwise specified, lumber shall 
be surfaced on four sides.  Unless otherwise specified, sizes indicated are 
nominal sizes, and actual sizes shall be within manufacturing tolerances 
allowed by the standard under which the product is produced.

2.1.3   Treatment

Exposed areas of treated wood that are cut or drilled after treatment shall 
receive a field treatment in accordance with AWPA M4.  Items of all-heart 
material of cedar, cypress, or redwood will not require preservative 
treatment, except when in direct contact with soil.  Except as specified 
for all-heart material of the previously mentioned species, the following 
items shall be treated:

     a.  Wood members in contact with or within  of soil.

     b.  Wood members in contact with water.

     c.  Wood members exposed to the weather including those used in 
builtup roofing systems or as nailing strips or nailers over fiberboard or 
gypsum-board wall sheathing as a base for wood siding.

     d.  Wood members set into concrete regardless of location, including 
flush-with-deck wood nailers for roofs.

     e.  Wood members in contact with concrete that is in contact with soil 
or water or that is exposed to weather.

     f.  All other blocking not covered above.

2.1.3.1   Lumber and Timbers

Lumber and timbers shall be treated in accordance with AWPA C2 with 
waterborne preservatives listed in AWPA P5 to a retention level as follows:

     a.   intended for above ground use.

SECTION 06100  Page 4



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

     b.   intended for ground contact and fresh water use.

2.1.3.2   Plywood

Plywood shall be treated in accordance with AWPA C9 with waterborne 
preservatives listed in AWPA P5 to a retention level as follows:

     a.   intended for above ground use.

     b.   intended for ground contact and fresh water use.

2.1.4   Moisture Content

At the time lumber and other materials are delivered and when installed in 
the work their moisture content shall be as follows:

     a.  Treated and Untreated Lumber Except Roof Planking:   or less, 
nominal thickness, 19 percent maximum.  or more, nominal thickness, 23 
percent maximum in a  perimeter of the timber cross-section.

     b.  Roof Planking:  15 percent maximum.

     c.  Materials Other Than Lumber:  In accordance with standard under 
which product is produced.

2.1.5   Sheathing

Sheathing shall be gypsum board or plywoodas indicated.

2.1.5.1   Gypsum Sheathing Board

Glass mat gypsum sheathing shall conform to ASTM C 79/C 79Mand ASTM C 
1177/C 1177M.  Gypsum board shall conform to ASTM C 79/C 79M,   wide with 
straight edges for supports  on center without corner bracing of framing or 
for supports  on center with corner bracing of framing;  with V-tongue and 
groove edges for supports  on center with corner bracing of framing.

2.1.5.2   Plywood

Plywood shall conform to DOC PS 1, Exposure 1 (exterior grade glue), 
sheathing grade.  Sheathing for roof and parapet walls shall AM# 0001 be 
5/8 inch thick and have  an APA span rating of 40/20.

2.1.6   Miscellaneous Wood Members

2.1.6.1   Nonstress Graded Members

Members shall include bridging, corner bracing, furring, grounds, and 
nailing strips.  Members shall be in accordance with TABLE I for the 
species used.  Sizes shall be as follows unless otherwise shown:

2.1.6.2   Blocking

Blocking shall be standard or number 2 grade.

2.2   ACCESSORIES AND NAILS

Markings shall identify both the strength grade and the manufacturer.  
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Accessories and nails shall conform to the following:

2.2.1   Anchor Bolts

ASTM A 307, size as indicated, complete with nuts and washers.

2.2.2   Bolts:  Lag, Toggle, and Miscellaneous Bolts and Screws

Type, size, and finish best suited for intended use.  Finish options 
include zinc compounds, cadmium, and aluminum paint impregnated finishes.

2.2.3   Expansion Shields

Type and size best suited for intended use.

2.2.4   Nails and Staples

ASTM F 547, size and type best suited for purpose; staples shall be as 
recommended by the manufacturer of the materials to be joined.  For 
sheathing and subflooring, length of nails shall be sufficient to extend  
into supports.  In general, 8-penny or larger nails shall be used for 
nailing through  thick lumber and for toe nailing  thick lumber; 16-penny 
or larger nails shall be used for nailing through  thick lumber.  Nails 
used with treated lumber and sheathing shall be galvanized.  Nailing shall 
be in accordance with the recommended nailing schedule contained in AF&PA 
T11.  Where detailed nailing requirements are not specified, nail size and 
spacing shall be sufficient to develop an adequate strength for the 
connection.  The connection's strength shall be verified against the nail 
capacity tables in AF&PA T01.  Reasonable judgement backed by experience 
shall ensure that the designed connection will not cause the wood to split. 
 If a load situation exceeds a reasonable limit for nails, a specialized 
connector shall be used.

2.3   INSULATION

Thermal resistance of insulation shall be not less than the R-values shown. 
 R-values shall be determined at  in accordance with ASTM C 518.  
Insulation shall contain the highest practicable percentage of recovered 
material which has been recovered or diverted from solid waste, but not 
including material reused in a manufacturing process.  Where two materials 
have the same price and performance, the one containing the higher 
recovered material content shall be provided.  Insulation shall be the 
standard product of a manufacturer and factory marked or identified with 
manufacturer's name or trademark and R-value.  Identification shall be on 
individual pieces or individual packages.  Materials containing more than 
one percent asbestos will not be allowed.

2.3.1   Batt or Blanket

2.3.1.1   Mineral Fiber Batt

Mineral fiber batt shall conform to ASTM C 665, Type I unfaced insulation.

2.3.1.2   Mineral Fiber Blanket

Mineral fiber blanket shall conform to ASTM C 553, Type I, Class 6.  
Blankets shall be sized to suit construction conditions, resilient type for 
use below and above ambient temperature to   Blankets shall have a factory 
applied vapor-barrrier facing on one side with  nailing tabs on both edges. 

SECTION 06100  Page 6



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

 Vapor barriers shall be fire retardant, high vapor transmission, and 
aluminum foil laminated to crepe paper type conforming to ASTM C 1136, Type 
II.  Nominal density shall be 

2.3.2   Sill Sealer

Mineral wool,  thick and compressible to  width of sill, designed to 
perform as an air, dirt, and insect seal in conformance with ASTM C 665, 
Type I.

2.3.3   Rigid Insulation

2.3.3.1   Polystyrene Board

Polystyrene board shall be extruded and conform to ASTM C 578, Type IV.

2.3.3.2   Polyurethane or Polyisocyanurate Board

Polyurethane or polyisocyanurate board shall have a minimum recovered 
material content of 9 percent by weight of core material in the 
polyurethane or polyisocyanurate portion.  Unfaced preformed polyurethane 
shall conform to ASTM C 591.  Faced polyisocyanurate shall conform to ASTM 
C 1289.

2.3.3.3   Glass Fiber or Insulation Board

Glass fiber or insulation board shall conform to ASTM C 612, Type 1A with a 
minimum recovered material content of 6 percent by weight of glass fiber 
core material.

2.4   VAPOR RETARDER

Vapor retarder shall be polyethylene sheeting conforming to ASTM E 154 or 
other equivalent material.  Vapor retarder shall have a maximum vapor 
permeance rating of  as determined in accordance with ASTM E 96, unless 
otherwise specified.

PART 3   EXECUTION

3.1   INSTALLATION OF FRAMING

3.1.1   General

General framing shall be in accordance with AF&PA T11.Members shall be 
closely fitted, accurately set to required lines and levels, and rigidly 
secured in place.  Members shall be framed for passage of ducts.  Members 
shall be cut, notched, or bored in accordance with applicable requirements 
of AF&PA T01 for the passage of pipes, wires, or conduits.  Rafters, 
purlins, and joists shall be set with crown edge up.  Framing shall be kept 
at least  away from chimneys and  away from fireplace backwalls.  When 
joists, beams, and girders are placed on masonry or concrete, a wood base 
plate shall be positioned and leveled with grout.  The joist, beam, or 
girder shall then be placed on the plate.  When joists, beams, and girders 
are set into masonry or concrete, a pocket shall be formed into the wall.  
The joist, beam, or girder shall then be placed into the pocket and leveled 
with a steel shim.

AM# 0001 3.1.2  Blocking
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Blocking shall be provided as necessary for application of toilet 
accessories, ADA grab bars, and wood trim items as specified, and other 
materials or building items as required.  Blocking shall be cut to fit 
snugly between framing members and rigidly nailed there together.

3.2   INSTALLATION OF SHEATHING

3.2.1   Gypsum Board

Sheathing shall be applied with edges in light contact at joints and nailed 
in accordance with the manufacturer's approved instructions.  Sheets  wide 
shall be applied horizontally with tongued edge up, with vertical joints 
over supports, and with vertical joints staggered.  Sheets  wide shall be 
applied vertically, extended over top and bottom plates, and with all 
vertical and horizontal joints over supports.

3.2.2   Plywood and Wood Structural-Use Panels

Sheathing shall be applied with edges  apart at side and end joints, and 
nailed at supported edges at  on center and at intermediate supports  on 
center unless otherwise shown.  Nailing of edges shall be from the edges.  
Wall sheathing shall extend over top and bottom plates, and if applied 
horizontally the vertical joints shall be made over supports and staggered. 
 AM# 0001 W  Roof sheathing shall be applied with long dimension at right 
angles to supports, end joints made over supports, and end joints staggered.

3.2.3   Wood

Sheathing end joints shall be made over framing members and so alternated 
that there will be at least two boards between joints on the same support.  
Each board shall bear on at least three supports.  Boards shall be nailed 
at each support using two nails for boards  and less in width and three 
nails for boards more than  in width.  Roof sheathing shall not be 
installed where roof decking is installed.

AM# 000  3.3   3.3.1   [Enter Appropriate Subpart Title Here]

3.4   INSTALLATION OF MISCELLANEOUS WOOD MEMBERS

3.4.1   Bridging

3.4.2   Blocking

Blocking shall be provided as necessary for application of siding, 
sheathing, subflooring, wallboard, and other materials or building items, 
and to provide firestopping.  Blocking for firestopping shall ensure a 
maximum dimension of  for any concealed space.  Blocking shall be cut to 
fit between framing members and rigidly nailed thereto.

3.4.3   Nailers and Nailing Strips

Nailers and nailing strips shall be provided as necessary for the 
attachment of finish materials.  Nailers used in conjunction with roof deck 
installation shall be installed flush with the roof deck system.  Stacked 
nailers shall be assembled with spikes or nails spaced not more than  on 
center and staggered.  Beginning and ending nails shall not be more than  
for nailer end.  Ends of stacked nailers shall be offset approximately  in 
long runs and alternated at corners.  Anchors shall extend through the 
entire thickness of the nailer.  Strips shall be run in lengths as long as 
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practicable, butt jointed, cut into wood framing members when necessary, 
and rigidly secured in place.  Nailers and nailer installation for Factory 
Mutual wind uplift rated roof systems specified in other Sections of these 
specifications shall conform to the recommendations contained in FM LPD 1-49.

3.4.4   Furring Strips

Furring strips shall be provided at the locations shown.  Furring strips 
shall be installed at 400 mm  on center unless otherwise shown, run in 
lengths as long as practicable, butt jointed and rigidly secured in place.

3.5   INSTALLATION OF TIMBER CONNECTORS

Installation of timber connectors shall conform to applicable requirements 
of AF&PA T01.

3.6   INSTALLATION OF INSULATION

Insulation shall be installed after construction has advanced to a point 
that the installed insulation will not be damaged by remaining work.  For 
thermal insulation the actual installed thickness shall provide the  shown. 
 For acoustical insulation the installed thickness shall be as shown.  
Insulation shall be installed on the weather side of such items as 
electrical boxes and water lines.  Unless otherwise specified, installation 
shall be in accordance with the manufacturer's recommendation.

3.7   INSTALLATION OF VAPOR RETARDER

Vapor retarder shall be applied to provide a continuous barrier at window 
and door frames, and at all penetrations such as electrical outlets and 
switches, plumbing connections, and utility service penetrations.  Joints 
in the vapor retarder shall be lapped and sealed according to the 
manufacturer's recommendations.

3.8   INSTALLATION OF AIR INFILTRATION BARRIER

Air infiltration barrier shall be installed in accordance with the 
manufacturer's recommendations.

TABLE I.  SPECIES AND GRADE
  Grading                              Const   No. 2    No. 2       No. 3
   Rules            Species          Standard  Comm    Board Comm    Comm
__________________________________________________________________________

NHLA Rules
                 Cypress                                     X

NELMA Grading Rules
                 Northern White Cedar                                  X
                 Eastern White Pine      X
                 Northern Pine           X
                 Balsam Fir                                            X
                 Eastern Hemlock-                                      X
                 Tamarack

CRA RIS-01-SS
                 Redwood                         X

SCMA Specs
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TABLE I.  SPECIES AND GRADE
  Grading                              Const   No. 2    No. 2       No. 3
   Rules            Species          Standard  Comm    Board Comm    Comm
__________________________________________________________________________
                 Cypress                                     X

SPIB Rules
                 Southern Pine                   X

WCLIB Std 17
                 Douglas Fir-Larch       X
                 Hem-Fir                 X
                 Sitka Spruce            X
                 Mountain Hemlock        X
                 Western Cedar           X

WWPA Grading Rules
                 Douglas Fir-Larch       X
                 Hem-Fir                 X
                 Idaho White Pine        X
                 Lodgepole Pine                              X
                 Ponderosa Pine                              X
                 Sugar Pine                                  X
                 Englemann Spruce                            X
                 Douglas Fir South                           X
                 Mountain Hemlock                            X
                 Subalpine Fir                               X
                 Western Cedar                               X

TABLE II.  SPECIES AND GRADE

Wood Bumpers

  Grading Rules          Species                      No. 1        No. 2
__________________________________________________________________________

NHLA Rules
                           Red Oak                      X

NELMA Grading Rules
                       Northern Pine                                X
                       Eastern Hemlock-                             X
                       Tamarack

SPIB Rules
                       Southern Pine                    X

WCLIB Std 17
                       Douglas Fir-Larch                            X
                       Hem-Fir                                      X

WWPA Grading Rules
                       Douglas Fir-Larch                            X
                       Hem-Fir                                      X
                       Douglas Fir-South                            X

    -- End of Section --
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SECTION 06200

FINISH CARPENTRY
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

APA-THE ENGINEERED WOOD ASSOCIATION (APA)

APA E445 (1994; Rev Oct 1997) Performance Standards 
and Policies for Structural-Use Panels

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM F 547 (1977; R 1990) Definitions of Terms 
Relating to Nails for Use with Wood and 
Wood-Base Materials

AMERICAN WOOD-PRESERVERS' ASSOCIATION (AWPA)

AWPA M4 (1996) Standard for the Care of 
Preservative-Treated Wood Products

AWPA P5 (1997) Standards for Waterborne 
Preservatives

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI Qual Stds (1994) Architectural Woodwork Quality 
Standards, Guide Specifications and 
Quality Certification Program

CALIFORNIA REDWOOD ASSOCIATION (CRA)

CRA RIS-01-SS (1997) Standard Specifications for Grades 
of California Redwood Lumber

NORTHEASTERN LUMBER MANUFACTURERS ASSOCIATION (NELMA)

NELMA Grading Rules (1997) Standard Grading Rules for 
Northeastern Lumber

SOUTHERN CYPRESS MANUFACTURER'S ASSOCIATION (SCMA)

SCMA Specs (1986; Supple No. 1, Aug 1993) Standard 
Specifications for Grades of Southern 
Cypress
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SOUTHERN PINE INSPECTION BUREAU (SPIB)

SPIB Rules (1994;Supple 8 thru 11) Standard Grading 
Rules for Southern Pine Lumber

WEST COAST LUMBER INSPECTION BUREAU (WCLIB)

WCLIB Std 17 (1996; Supples VII(A-E), VIII(A-C)) 
Grading Rules For West Coast Lumber

WESTERN WOOD PRODUCTS ASSOCIATION (WWPA)

WWPA Grading Rules (1995; Supple Nos. 1 thru 5)Western Lumber 
Grading Rules 95

WOOD MOULDING AND MILLWORK PRODUCERS ASSOCIATION (WMMPA)

WMMPA WM 6 (1987) Industry Standard for Non-Pressure 
Treating of Wood Millwork

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Wood Items, Siding, and Trim; FIO.  
Manufacturer's printed data indicating the usage of engineered or recycled 
wood products, and environmentally safe preservatives.

SD-04 Drawings

Finish Carpentry; FIO.

Drawings showing fabricated items and special mill and woodwork items. 
Drawings shall indicate materials and details of construction, methods of 
fastening, erection, and installation.

SD-14 Samples

AM# 0001  Window sills

AM# 0001  Aprons at window sills 

Samples shall be of sufficient size to show patterns, color ranges, and 
types, as applicable, of the material proposed to be used.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off 
ground in fully covered, well-ventilated areas, and protected from extreme 
changes in temperature and humidity.

PART 2   PRODUCTS

SECTION 06200  Page 2



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

2.1   WOOD ITEMS AND TRIM

The Contractor shall furnish products which optimize design by reducing the 
amount of wood used (engineered wood), or recycled wood products, and 
preservatives without arsenic or chromium when the products and methods are 
competitive in price or directed by the Contracting Officer.

2.1.1   Grading and Marking

Materials shall bear the grademark, stamp or other identifying marks 
indicating grades of material and rules or standards under which produced. 
Such identifying marks on a material shall be in accordance with the rule 
or standard under which the material is produced, including requirements 
for qualifications and authority of the inspection organization, usage of 
authorized identification, and information included in the identification. 
The inspection agency for lumber shall be certified by the Board of Review, 
American Lumber Standards Committee, to grade the species used.  Except for 
plywood, and lumber, bundle marking will be permitted in lieu of marking 
each individual piece.  Surfaces that are to be architecturally exposed to 
view shall not bear grademarks, stamps, or other types of identifying marks.

2.1.2   Sizes and Patterns

Lumber sizes and patterns shall conform to rules or standards under which 
produced.  Unless otherwise specified, lumber shall be surfaced on four 
sides.  Sizes and patterns for materials other than lumber shall conform to 
requirements of the rules or standards under which produced.  Size 
references, unless otherwise specified, are nominal sizes, and actual sizes 
shall be within manufacturing tolerances allowed by the standard under 
which the product is produced.

2.1.3   Moisture Content

The maximum moisture content of untreated trim and wood siding shall be 15 
percent at the time of delivery to the jobsite and when installed.  
Moisture content of all other material shall be in accordance with the 
standard under which the product is produced.

2.1.4   Moldings

Moldings shall be of the pattern indicated and shall be of a grade 
compatible with the finish specified.

2.1.5   Woodwork Items

2.1.5.1   Utility Shelving

Utility shelving shall be a suitable species equal to or exceeding 
requirements of No. 3 Common white fir under WWPA Grading Rules,  thick; or 
plywood, interior type, Grade A-B,  thick, any species group.

2.1.5.2   Window Sills and Aprons

Window sills and aprons shall be AM# 0001 plain sliced red oak of a 
suitable grade compatible with the finish specified.

2.1.5.3   AM# 0001 2.1.12.4   
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PART 3   EXECUTION

3.1   GENERAL

3.2   MOLDING AND INTERIOR TRIM

Molding and interior trim shall be installed straight, plumb, level and 
with closely fitted joints.  Exposed surfaces shall be machine sanded at 
the mill.  Molded work shall be coped at returns and interior angles and 
mitered at external corners.  Intersections of flatwork shall be shouldered 
to ease any inherent changes in plane.  Window and door trim shall be 
provided in single lengths.  Blind nailing shall be used to the extent 
practicable, and face nailing shall be set and stopped with a nonstaining 
putty to match the finish applied.  Screws shall be used for attachment to 
metal; setting and stopping of screws shall be of the same quality as 
required where nails are used.

3.3   WOODWORK ITEMS

3.3.1   Shelving

Shelving shall be anchored to supporting construction.  Unless otherwise 
indicated, shelves shall be supported by wall-supported brackets not more 
than  on center or as required to limit deflection to  between supports 
with a load of   Adjustable shelf hardware shall be steel standards, 
channel shaped, with  adjustment slots and brackets designed for attachment 
to standards.

3.3.2   Window Sills and Aprons

Window sills and aprons shall be anchored to supporting construction.  U

3.3.3   AM# 0001 3.7.4   
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TABLE I.  SPECIES AND GRADE TABLES

  Grading                                                           C &
   Rules           Species            Choice     Clear   C Select   Better
_______________________________________________________________________________

  NELMA Grading Rules                   Eastern Cedar                   X
                   Eastern Hemlock                 X
                   Tamarack                                           X
                   Eastern W. Pine                                    X
                   Northern Pine                                      X
                   Eastern Spruce                            X
                   Balsam Fir                      X
  CRA RIS-01-SS                   Redwood                         X
  SCMA Specs                   Cypress                                   X
  SPIB Rules                   Southern Pine 
                                     X
  WCLIB Std 17                   Douglas Fir 
                                       X
                   Larch                                              X
                   Hemlock Fir                                        X
                   Mountain Hemlock                                   X
                   Sitka Spruce                                       X
  WWPA Grading Rules                   Douglas Fir 
                              X
                   Larch                                              X
                   Hemlock Fir                     X
                   Mountain Hemlock                                   X
                   Western Larch                   X
                   Idaho White Pine      X
                   Lodgepole Pine                  X
                   Ponderosa Pine                  X
                   Sugar Pine                      X
                   Englemann Spruce                X
                   Douglas Fir South               X
                   Subalpine Fir                   X

  NOTE 1:  Western Cedar under WCLIB Std 17 shall be Grade B; and under   
WWPA Grading Rules, Western Cedar shall be Grade B bevel for siding and Grade 
A   for trim.

  NOTE 2:  Except as specified in NOTE 3 below, siding and exterior trim   
shall be any of the species listed above.  Interior trim shall be any one   
of the species listed above and the highest grade of the species for stain   
or natural finish and one grade below highest grade of species for paint   
finish.

  NOTE 3:  Southern Yellow Pine, Douglas Fir, Larch, Western Larch, and   
Tamarack shall not be used where painting is required and may be used on   
exterior work only when approved and stained with a preservative type   stain.

    -- End of Section --
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SECTION 06410

CUSTOM CASEWORK
  AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A208.1 (1989) Wood Particleboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1036 (1991) Flat Glass

ASTM D 1037 (1991) Evaluating the Properties of 
Wood-Base Fiber and Particle Panel 
Materials

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI-02 (1988) Architectural Woodwork Quality 
Standards, Guide Specifications, and 
Quality Certification Program

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA A156.5 (1992) Auxiliary Locks and Associated 
Products

BHMA A156.9 (1988) Cabinet Hardware

BHMA A156.18 (1987) Materials and Finishes

HARDWOOD PLYWOOD MANUFACTURERS ASSOCIATION (HPMA)

HPMA HP-1 (1992) Interim Voluntary Standard for 
Hardwood and Decorative Plywood

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1991) High-Pressure Decorative Laminates

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:
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SD-01 Data

Custom Casework; FIO.

Manufacturer's catalog data, including standard color charts.

SD-04 Drawings

Custom Casework; FIO.

Drawings shall show each type of casework, counters, cabinets, and related 
items, and shall clearly indicate the complete layout of the cabinets and 
accessories, and pertinent details of construction, fabrication and 
attachments.

SD-06 Instructions

Custom Casework; FIO.

Manufacturer's instructions shall include assembling, installation, 
finishing, and maintenance instructions.

SD-14 Samples

Custom Casework; GA.

Plastic Laminate; GA.

Samples shall be submitted with the drawings.  In lieu of individual 
samples, complete minimum size casework may be furnished as samples.  
Mock-up units are not acceptable.  Samples shall include the following 
items:

    a.  Door and drawer fronts - one of each type, with hardware 
mounted.

b.  Countertop and backsplash - one section,  wide, containing both.

c.  Plastic laminate color samples, .

1.3   DELIVERY, HANDLING, AND STORAGE

The Contractor shall protect materials from damage during delivery, when   
stored, and during construction.  Damaged and defective materials shall be  
removed and replaced with new.  Cabinet work shall be constructed, or 
delivered and brought into the building, only after the building has dried  
out, following the installation of wet materials, and when there is no   
danger of damage to materials due to excessive moisture.  Mill-fabricated 
cabinets and casework shall be delivered to the project.  

PART 2   PRODUCTS

2.1   GENERAL REQUIREMENTS

Casework, including cabinets and counters, shall be reveal overlay design 
and shall be custom built, either at a mill or in-place in the building.  
Casework shall be custom grade, and unless otherwise specified, shall be 
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built to the quality standards specified in AWI-02 for cabinets and 
casework.  Design shall be as indicated on the drawings.

2.1.1   Plywood

Hardwood plywood shall meet or exceed the requirements of HPMA HP-1.  
Plywood shall be of specified thickness with face-veneer on both sides.  
Veneers shall meet or exceed the requirements of HPMA HP-1, Grade A, and be 
Type II bonded to the core with water-resistant adhesives.  Face veneer 
shall be any species.  Exposed edges shall receive factory-applied, plastic 
laminate edge banding, to match the face.  Plywood core shall be hardwood 
or softwood veneer core type.

2.1.2   Particleboard

Wood particleboard shall be a mat-formed particleboard conforming to ANSI 
A208.1, Type I (interior) medium density, Grade 1-M-2.  Board shall be 
laminated construction, composed of large wood flakes at the core and finer 
wood flakes at each surface.  Flakes shall be coated and bonded with 
urea-formaldehyde resin under heat and pressure-formed into boards.  When 
tested in accordance with ASTM D 1037 and in addition to complying with the 
properties listed in ANSI A208.1, water absorption shall not exceed 15 
percent in 24 hours, swelling thickness shall not exceed 6 percent in 24 
hours, and maximum moisture content shall not exceed 7 percent.  Wood 
particleboard intended for use as exposed or semi-exposed shelving or 
casework shall be sanded and sealed on both surfaces; exposed edges shall 
be trimmed with  solid poplar, birch, or oak, with tongue-and-groove joint 
or butt joint glued to the particleboard with water-resistant glue.

2.1.3   Construction

Construction shall be plumb, square, and true; accurately milled and 
fabricated to details with clean-cut profiles and lines.  Accurately size 
the cabinets, counters, and casework to the indicated dimensions.  Surfaces 
shall be flat, true, free of planer marks or other mars, and smoothly 
sanded.  Select best wood pieces with most uniform grain and color for 
exposed surfaces.  Where possible, conceal fastenings; where not possible, 
locate fastenings in inconspicuous places.  Where nailing is permitted on 
exterior exposed faces, conceal nailheads.  Do not fasten with exposed 
nails in hardwood.  Mortise, tenon, spline, house, joint, block, nail, 
screw, glue, or bolt together, as approved, in manner to provide rigidity, 
to avoid swelling or shrinking, and to insure work to remain in place 
without warping, splitting, and opening of joints.  Furnish and securely 
install cleats, nailers, strips, blocking, hangers, anchors, moldings, and 
the like, required to neatly and securely install cabinets, counters, and 
casework.

2.1.3.1   Framing

Cabinets and counters, constructed in place shall have frame fronts and 
solid ends, or frame construction throughout.  Frame member shall be  
kiln-dried hardwood, mortised and tenoned, dovetailed or doweled, and glued 
together.  Top and bottom corners shall be braced with hardwood blocks that 
are glued with water-resistant glue and nailed in place.  Continuous back 
panels shall be provided for all mill-fabricated counters, cabinets, 
shelving, and casework.  Back panels shall be  minimum thick hardwood 
plywood, sound grade, or 3.2 mm tempered hardboard when painted or 
concealed.  Exposed or semi-exposed backs shall be hardwood plywood of the 
same veneer as the face of the cabinet.  Bottoms of cabinets shall be 
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minimum  thick plywood good grade and shall be braced with wood members 
glued in place.  Cabinet ends shall be hardwood plywood.  Shelves shall be 
fully adjustable and shall be minimum  thick plywood.

2.1.3.2   Counter and Cabinet Bases

Bases shall be constructed of  thick wood framing, members cut to fit, with 
toe space of the indicated height and depth.  Cross rails shall be provided 
at cabinet ends, points of concentrated loads, and intervals not to exceed .

2.1.3.3   Countertops and Backsplashes

Countertops and backsplashes shall be constructed of plywood, Grade B-D or 
better, and covered with shop-applied plastic laminate.  Countertops shall 
be at least  thick.  Backsplash shall be plywood, Grade B-D or better,  
thick.  Unless otherwise indicated, backsplashes shall be not less than  
high.      

2.1.4   Fasteners and Adhesives

2.1.4.1   Nails

Nails shall be steel casing nails with flat countersunk cupped head and 
diamond point.

2.1.4.2   Adhesives

Adhesives shall be moisture- and mold-resistant.  Adhesive shall also be 
contact type for adhering plastic laminate sheets.

2.1.4.3   Wood Screws

Wood screws shall be carbon steel or brass.  Wood screws exposed to view 
shall be brass with an oval head with cross recess drive.

2.2   CABINET HARDWARE

Cabinet finish hardware shall conform to the types and styles of BHMA A156.9. 
 Screws and attachments shall be finished to match the hardware item.  
Finishes shall be 639 for hardware items having a base metal of steel and 
612 for hardware items having a base metal of bronze or brass.

2.2.1   Shelf Supports

2.2.1.1   AM# 0001 2.3.1.1   

2.2.1.2   Flush-Applied Supports

Flush-applied, adjustable shelf supports shall be B24071, wrought brass, 
nickel plated with  increment adjustment slots and with provision for screw 
fastening  on vertical center.

2.2.2   Cabinet Hinges

Cabinet hinges shall be wrought steel or brass, designated size and finish  
and shall conform to BHMA A156.9, as follows:

SECTION 06410  Page 4



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

Semi-concealed hinges B81251 shall be 5-knuckle, button tip.

Concealed hinges for flush doors shall be B81501.

2.2.3   Cabinet Catches

Cabinet catches shall be B43142, magnetic catches, aluminum case, minimum  
pull.

2.2.4   Pulls

Door and drawer pulls shall be B12011, contemporary-design, cast bronze, 76 
mm centers, screw attached from inside of door or drawer.  B22131 or B42131 
knob-type pulls,  diameter, brass or anodized aluminum knob and shank.

2.2.5   Drawer Slides

Drawer slides shall be B85051, ball bearing full extension drawer slides 
for attachment to each side of drawer.  Rubber stops shall be provided at 
striking points.

2.3   PLASTIC LAMINATES

2.3.1   CounterTops, Edges,AM# 0001  Backsplashes AM# 0001 and surfaces of 
shelves and all interior surfaces of open cabinets.

AM# 0001 AM# 0001 High-pressure plastic laminate, general-purpose type, 
conforming to NEMA LD 3, Type GP50.  Color, pattern, and finish shall be as 
AM# 0001  indicated in Section 09915 COLOR SCHEDULE.

2.3.2   Vertical Surfaces

Plastic laminate surfaces for counter fronts, exposed-to-view ends, and AM# 
0001 all surfaces of doors and drawer fronts shall be high-pressure plastic 
laminate, general purpose type, conforming to NEMA LD 3, Type GP50 AM# 0001. 
 Color, pattern, and finish shall be as indicated in Section 09915 COLOR 
SCHEDULE.

2.4   GROMMET KITS

Grommet kits or other suitable finish arrangements shall be provided for all 
cable cutouts indicated on the drawings. AM# 0001  For every grommet required 
in cabinet top, one is required below, in the cabinet bottom AM# 0001 and one 
in the intermediate shelf.

2.5   SINK RIMS

Sink rims shall be AM# 0001 stainless steel, clamping type, sized to the 
sink, and a standard product of a manufacturer regularly producing this 
type of equipment.

PART 3   EXECUTION

3.1   GENERAL

Casework shall be installed only when temperature and humidity conditions 
approximate the interior conditions that will exist when the building is 
occupied.  The relative humidity in the building at the time of 
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installation of materials shall be within the limits recommended by the 
manufacturer.  Casework shall be installed level, plumb, and true to line, 
and shall be attached to the walls or floors with concealed toggle bolts.  
Countertops, accessories, and hardware shall be installed as indicated.  
Closure and filler strips and finish moldings shall be provided as 
required.  Make neat, close-fitting cut-outs for indicated sinks, plumbing, 
and other items projecting through tops.  Carefully locate cut-outs for 
pipes so that edges of holes will be covered by escutcheons.  The inner 
edge of sink cut-outs shall be painted with a coat of semigloss enamel 
paint; sink flanges shall be set in a bed of sealants.  Prior to final 
acceptance, the Contractor shall aline all doors, adjust all hardware, and 
leave cabinets in a clean and neat condition.

3.1.1   Counters

Conceal fastenings where practicable, fit the counter neatly, install in a 
rigid and substantial manner, and scribe to adjoining surfaces.  Provide 
counter sections in the longest lengths practicable; keep joints in tops to 
a minimum; and where joints are necessary, provide tight hairline joints 
drawn up with concealed-type heavy pull-up bolts.  Glue joints with 
water-resistant glue and, in addition, make rigid and substantial with 
screws, bolts, or other approved fastenings.

3.1.2   Nailing

Exposed nailing shall be countersunk finishing nails; the countersunk holes 
shall be filled with a matching wood filler or putty.  Staples shall not be 
permitted in exposed cabinet or casework.

3.1.3   AM# 0001 3.1.3   

3.2   APPLICATION OF PLASTIC LAMINATE

Plastic laminate shall be a continuous sheet of the longest length 
practicable.  Joints in the surface sheeting shall be tight and flush, and 
held to a practical minimum number.  Apply with contact type adhesive, type 
as recommended by the manufacturer of the laminate, applied to both 
surfaces.  The edging and trim shall consist of strips of laminate cut and 
fitted to all exposed edges with approved contact adhesive.  

    -- End of Section --
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SECTION 07132

BITUMINOUS WATERPROOFING
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 208 (1995) Cellulosic Fiber Insulating Board

ASTM D 41 (1994) Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 173 (1997) Bitumen-Saturated Cotton Fabrics 
Used in Roofing and Waterproofing

ASTM D 449 (1989; R 1994) Asphalt Used in 
Dampproofing and Waterproofing

ASTM D 1327 (1997) Bitumen-Saturated Woven Burlap 
Fabrics Used in Roofing and Waterproofing

ASTM D 1668 (1995) Glass Fabrics (Woven and Treated) 
for Roofing and Waterproofing

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Reinforcing Fabric; GA.  Protection Board; GA.

Manufacturer's data including technical information which indicates full 
compliance with this section.

SD-06 Instructions

Application; FIO.

Manufacturer's installation instructions, before delivery of materials to 
the site.  Instructions shall specify acceptable range of asphalt 
application temperatures and the maximum temperature for holding asphalt in 
a heated condition.
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SD-13 Certificates

Materials; FIO.

Certificates from manufacturer attesting that asphalt manufactured and 
shipped to jobsite meets the specified requirements.

1.3   QUALIFICATIONS

Work shall be performed by skilled laborers thoroughly experienced in the 
type of bituminous waterproofing work specified to meet the requirements of 
the contract.

1.4   DELIVERY, STORAGE AND HANDLING

Waterproofing materials shall be delivered to the project site in the 
original sealed containers bearing the name of the manufacturer, contents 
and brand name.  Asphalt shall be protected from freezing in a weathertight 
enclosure.  Reinforcement fabrics shall be protected from moisture damage 
and moisture absorption in a weathertight enclosure or shall be stored off 
the ground on pallets, and covered on top and all sides with 
breathable-type canvas tarpaulins.  Plastic sheets cause condensation 
buildup and therefore shall not be used to cover waterproofing materials.  
Damaged or deteriorated materials shall be removed from project site.

PART 2   PRODUCTS

2.1   ASPHALT WATERPROOFING

2.1.1   Primer

Primer for hot-applied asphalt waterproofing shall conform to ASTM D 41, 
asbestos-free, non-fibrated, manufactured with highly ductile soft asphalts 
and selected hydrocarbons.

2.1.2   Below-Grade Hot-Applied Asphalt

Hot-applied asphalt for below-grade applications shall conform to ASTM D 449, 
Type I, asbestos-free, manufactured from crude petroleum, suitable for use 
with membrane waterproofing systems.

2.1.3   Reinforcement Fabrics

2.1.3.1   Cotton Fabrics

Cotton fabrics shall be woven entirely of cotton conforming with ASTM D 173, 
thoroughly and uniformly saturated with asphalt.

2.1.3.2   Woven Burlap Fabrics

Woven burlap fabrics shall be composed of 100 percent jute fiber and two 
cotton threads at each selvage conforming with ASTM D 1327, thoroughly and 
uniformly saturated with asphalt.  The fabric mesh shall not be completely 
closed or sealed by the process of saturation.  Sufficient porosity shall 
be maintained to allow successive moppings of the plying asphalt to seep 
through.  The surface shall not be coated or covered with talc or any other 
substances that will interfere with the adhesion between fabric and plying 
asphalt.  The fabric surface shall be uniformly smooth and free of 
irregularities, folds and knots.  The finished woven burlap fabrics shall 
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be free of ragged edges, untrue edges, breaks or cracks, and other visible 
external defects.

2.1.3.3   Glass Fabrics

Glass fabrics shall conform to ASTM D 1668 Type I, asphalt-treated woven 
glass waterproofing fabrics coated with asphalt.

2.1.4   Flashing Cement

Flashing cement shall conform to ASTM D 4586, Type I, trowel grade, 
asbestos free, manufactured from asphalts characterized as adhesive, 
healing and ductile.

2.2   INSULATION BOARDS

Insulation boards shall conform to ASTM C 208 cellulosic fiber boards, 
construction grade,  thick, fibrous-felted homogeneous panel.  Insulation 
boards shall be manufactured from ligno-cellulosic fibers (wood or cane) by 
a felting or molding process, asphalt-saturated or coated, with a density 
of   Surfaces of insulation boards shall be free of cracks, lumps, 
excessive departure from planeness, or other defects that adversely affect 
performance.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surfaces scheduled for bituminous waterproofing shall be prepared in 
accordance with waterproofing manufacturer's recommendations.  Surface 
preparation shall be approved prior to waterproofing application.

3.1.1   Protection of Surrounding Areas

Before starting the waterproofing work, the surrounding areas and surfaces 
shall be protected from spillage and migration of asphalt onto other work.  
Drains and conductors shall be protected from clogging with asphalt.

3.1.2   Masonry Surfaces

Surfaces shall be free of oil, grease, dirt, laitance, loose material, 
frost, debris and other contaminants.  Mortar joints shall be flush and 
free of extraneous mortar and chipped or broken masonry.

3.1.3   Concrete Surfaces

Surfaces shall be properly cured, free of form release agents, oil, grease, 
dirt, laitance, loose material, frost, debris and other contaminants.  Form 
ties shall be cut flush with surface.  Sharp protrusions and form match 
lines shall be removed.  Holes, voids, spalled areas and cracks which can 
damage waterproofing materials shall be repaired.  Rough surfaces shall be 
parged with a well-adhering coat of cement mortar.

3.1.4   Metal Surfaces

Surfaces shall be dry and be free of rust, scale, loose paint, oil, grease, 
dirt, frost and debris.

3.2   HOT-APPLIED ASPHALT WATERPROOFING
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Asphalt waterproofing shall be applied when the ambient temperature is  or 
above.  Heating kettles and tanks shall be provided with automatic 
thermostatic control capable of maintaining asphalt temperature.  Controls 
shall be calibrated and maintained in working order for duration of work.  
At time of application, asphalt shall not be heated above the equiviscous 
temperature (EVT) recommended by manufacturer.  Immediately before use, 
temperature shall be measured with a portable thermometer at the point of 
application.  EVT and flashpoint temperatures of asphalt in kettle shall be 
conspicuously posted on kettle.  Asphalt with a temperature not conforming 
to the manufacturer's recommendations shall be returned to the kettle.  
Asphalt overheated by more than  for more than 1 hour shall be removed from 
site.

3.2.1   Below-Grade Wall Waterproofing

Waterproofing for foundation walls shall consist of a 2-ply hot-applied 
asphalt membrane system.  Fabrics shall be installed using the "shingle" 
method.  Joints shall be caulked prior to primer applications.  Primer 
shall be applied at a rate of   Fabrics shall be overlapped at ends and 
staggered a minimum   for 2-ply system.  End-to-end taping is not 
acceptable.  Each fabric shall be firmly embedded into a solid uniform 
coating of hot asphalt at a rate of  by pressing with broom.  Fabrics shall 
not touch fabrics.  Hot asphalt shall penetrate each fabric to provide the 
required adhesion.  Asphalt between fabrics shall not be excessive to 
prevent slippage.  Waterproofing system consisting of two or more fabrics 
shall be provided with fabric reinforcement at corners, angles, over 
construction joints, and in locations where waterproofing fabrics are 
subject to unusual stress.

3.2.2   Floor Waterproofing

Primer shall be applied at a rate of   Primer shall not be left in puddles. 
 Primer shall be dry to the touch before application of asphalt.  Where 
slab abuts walls, first reinforcing fabric shall extend  minimum on slab 
and  on wall.At vertical corners, first fabric shall extend minimum  from 
corner on each side.  Second fabric shall lap the first fabric  minimum.  
At floor drains, and elsewhere as indicated, the fabric shall extend into a 
clamping device, set in a heavy coating of flashing cement, and securely 
clamped.

3.3   FLOOD TESTING

Prior to concealment, waterproofed floors over occupied spaces shall be 
tested for watertightness.  Drains shall be plugged and floors shall be 
submerged with  of clean water.  Water shall be permitted to stand for a 
minimum of 24 hours.  If leaks occur, water shall be drained and repairs 
made.  Upon completion of repairs, floors shall be flooded with  of clean 
water and flood testing shall be repeated for minimum of 24 hours from the 
time each leak is repaired.  Waterproofing system shall be completely 
watertight, and shall be approved in writing before covering up with other 
materials.  Additional coats of asphalt are not an acceptable method for 
repairing leaks.

3.4   CLEAN-UP

Surfaces of other work which are stained with waterproofing materials shall 
be cleaned with a cleaner recommended by waterproofing manufacturer.
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3.5   PROTECTION OF COMPLETED WORK

3.5.1   Floor Waterproofing

The completed waterproofing work shall be protected from damage during and 
after construction.  Protective covering shall be placed immediately before 
proceeding with the work which will conceal the waterproofing.

3.5.2   Wall Waterproofing

Waterproofing against which backfill is to be placed shall be protected 
with a single layer of insulation board.  Insulation boards shall be 
pressed into the final mopping while the asphalt is still hot, with edges 
of boards placed into moderate contact and joints staggered.  For two-layer 
installation, joints in second layer shall be staggered over joints in 
first layer.  Where surfaced insulation board is used, the surfaced side 
shall face outward.  Boards shall be carefully and neatly fitted around 
projections, and shall cover the entire surface of the waterproofing 
materials.  Waterproofing system not covered with protection boards shall 
be protected to prevent damage from subsequent building operations.  
Installed boards shall not remain exposed at the end of a work day.

    -- End of Section --
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SECTION 07220

ROOF INSULATION
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AM# 0001 AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

AM# 0001 ANSI A208.1 (1999) Particleboard Mat Formed Woods

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

AM# 0001 ASTM C 208 (1995) Cellulosic Fiber Insulating Board

AM# 0001 ASTM C 552 (1991) Cellular Glass Thermal Insulation

AM# 0001 ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

AM# 0001 ASTM C 726 (1993) Mineral Fiber Roof Insulation Board

am3 0001 ASTM C 728 (1997) Perlite Thermal Insulation Board

AM# 0001 ASTM C 1050 (1991) Rigid Cellular 
Polystyrene-Cellulosic Fiber Composite 
Roof Insulation

AM# 0001 ASTM C 1177/C 1177M (1996) Glass Mat Gypsum Substrate for Use 
as Sheathing

ASTM C 1289 (1998) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM D 41 (1994) Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt 
Used in Roofing and Waterproofing

ASTM D 312 (1995a) Asphalt Used in Roofing

ASTM D 2178 (1997) Asphalt Glass Felt Used in Roofing 
and Waterproofing

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free

ASTM D 4897 (1998) Asphalt-Coated Glass-Fiber Venting 
Base Sheet Used in Roofing
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ASTM F 547 (1977; R 1990) Definitions of Terms 
Relating to Nails for Use with Wood and 
Wood-Base Materials

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P9513 (1996) Loss Prevention Data for Roofing 
Contractors

FM P7825a (1998) Approval Guide Fire Protection

FM P7825c (1998) Approval Guide Building Materials

UNDERWRITERS LABORATORIES (UL)

UL Bld Mat Dir (1998) Building Materials Directory

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Application of Insulation; FIO.

Insulation manufacturer's recommendations for the application and 
installation of insulation.

SD-08 Statements

Inspection; FIO.

The inspection procedure for insulation installation, prior to start of 
roof insulation work.

SD-13 Certificates

Insulation; FIO.  Glass Roofing Felt; FIO.  AM# 0001 

Certificate attesting that the expanded perlite or polyisocyanurate 
insulation contains recovered material and showing estimated percent of 
recovered material.  Certificates of compliance for felt materials.

1.3   STORAGE OF MATERIALS

Extruded polystyrene shall be stored in accordance with manufacturer's 
instructions.  Other insulation, base sheet, and felt shall be kept dry at 
all times, before, during, and after delivery to the site and shall be 
stored in an enclosed building or in a closed trailer.  Wet insulation, wet 
base sheet or wet felt shall be permanently removed from the site.  Felts 
shall be stacked on end one level high.  Felt rolls shall be maintained at 
a temperature above 50 degrees F for 24 hours immediately before laying.

1.4   FIRE CLASSIFICATION
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Insulation shall have been tested as part of a roof construction assembly 
of the type used in this project and the construction shall be listed as 
Fire-Classified in UL Bld Mat Dir or Class I in FM P7825a. 

PART 2   PRODUCTS

2.1   BITUMINOUS MATERIALS

Bituminous materials shall conform to the following requirements:

2.1.1   Asphalt Bitumen

ASTM D 312, Type III or IV.  Asphalt flash point, finished blowing 
temperature, and equiviscous temperature (EVT) shall be indicated on bills 
of lading or on individual containers.

2.1.2   Asphalt Cement

ASTM D 4586, Type I for horizontal surfaces; Type II for vertical surfaces.

2.1.3   Asphalt Primer

ASTM D 41.

2.2   INSULATION

Insulation shall be a standard product of the manufacturer and shall be 
factory marked with the manufacturer's name or trade mark, the material 
specification number, the R-value at 75 degrees F, and the thickness.  AM# 
0001   Boards shall be marked individually.  AM# 0001 Sum of thermal 
resistances of insulation layers shall be not less than the R-value shown 
on the drawings.  Minimum thicknesses of insulation, except 
polyisocyanurate, shall be determined from manufacturers' published R-value 
tables.  Minumum thickness of polyisocyanurate insulation shall be 
determined by dividing required R-value by 5.56.  The insulation 
manufacturing process shall not include chlorofluoro carbons (CFC) or 
formaldehydes.  Insulation and fiberboard shall contain the highest 
practicable percentage of material which has been recovered or diverted 
from solid waste (e.g., postconsumer waste), but not including material 
reused in a manufacturing process.  Where two materials have comparable 
price and performance, the one having the higher recovered material content 
shall be selected.  Insulation shall be one, or a combination of the 
following materials:

2.2.1   AM# 0001 2.2.1  

2.2.2   AM# 0001 2.2.2   

2.2.3   Expanded-Perlite Insulation Board

ASTM C 728 with a minimum recovered material content of 23 percent of the 
expanded perlite portion of the board.

2.2.4   Fiberboard

ASTM C 208 Type II, Grade 1 AM# 0001  roof insulating board with a minimum 
recovered material content of 80 percent, treated with sizing, wax or 
bituminous impregnation.  Bituminous impregnation shall be limited to 4 
percent by weight when used over steel decks.
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2.2.5   Mineral-Fiber Insulation Board

ASTM C 726.

2.2.6   Polyisocyanurate

ASTM C 1289, AM# 0001  Type II, having minimum recovered material content 
of 9 percent by weight of the polyisocyanurate portion of the board.

2.2.7   AM# 0001 2.2.7   

2.2.8   AM# 0001 2.2.8   

2.3   NAILS AND FASTENERS

Nails and fasteners shall conform to the following requirements:

2.3.1   AM# 0001 2.3.1  

2.3.2   Fasteners

AM# 0001  Fastener holding power, when driven, shall be not less than 120 
pounds each in steel deck.  Fasteners for steel or concrete decks shall 
conform to FM P7825c for Class I and Class 1-90 roof deck construction.   
Fastener quantity per insulation board shall conform to FM P7825c.  
Fastener pattern shall conform to Loss Data Sheet 1-29 in FM P9513.

2.3.3   Metal Disks

Flat and not less than 30 gauge thickness.  AM# 0001  Disks used with nails 
or fasteners for securing other board insulation shall be minimum 2-1/8 
inches in diameter.

2.4   AM# 0001 2.4   

2.5   GLASS ROOFING FELT

ASTM D 2178, Type IV.

2.6   AM# 0001 2.6   

2.7   WOOD NAILERS

Wood nailers shall conform to Section 06100 ROUGH CARPENTRY, including 
preservative treatment.  Edge nailers shall be not less than nominal 6 
inches wide and of thickness to finish flush with the top surface of the 
insulation.  Surface mounted nailers shall be a nominal 3 inches wide by 
the full thickness of the insulation.

PART 3   EXECUTION

3.1   COORDINATION REQUIREMENTS

Insulation, roofing membrane, and flashing shall be finished in one 
operation up to the line of termination at the end of each day's work.  
Completed sections shall be waterproofed when more than one day is required 
to finish the roofing.  Phased construction will not be permitted.

SECTION 07220  Page 4



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

3.2   ENVIRONMENTAL CONDITIONS

Air temperature shall be above 40 degrees F and there shall be no visible 
ice, frost, or moisture on the roof deck when the insulation and roofing 
are installed.

3.3   SUBSTRATE PREPARATION

The substrate construction of any bay or section of the building shall be 
completed before insulation AM# 0001  work is begun thereon.  AM# 0001 I  
Vents and other items penetrating the roof shall be secured in position and 
properly prepared for flashing.  Prior to application of AM# 0001  
insulation, substrate joints shall be covered with a 4 inch strip of 
roofing felt, embedded in and coated with asphalt cement.  Substrate 
surface shall be smooth, clean, and dry at time of application.

3.4   HEATING OF ASPHALT

Asphalt shall not be heated higher than 75 degrees F above the EVT or 50 
degrees F below the flash point, or 525 degrees F, whichever is lower.  EVT 
and flash point temperatures of asphalt in the kettle shall be 
conspicuously posted on the kettle.  Kettle shall be provided with 
automatic thermostatic controls and an accurate thermometer.  Kettle 
operators shall be in attendance at all times during heating to ensure that 
the maximum temperature is not exceeded.  Asphalt shall be applied within a 
range of 25 degrees F below or above the EVT, or as specified by the 
manufacturer.  Application temperature shall be measured at the mop bucket 
or mechanical applicator.  Asphalt at a temperature below this range shall 
be returned to the kettle.  Flame-heated equipment shall not be placed on 
the roof.

AM# 0001 3.5   [Enter Appropriate Subpart Title Here]3.5.1   [Enter 
Appropriate Subpart Title Here]
3.6   INSTALLATION OF WOOD NAILERS

Nailers shall be secured to cast-in-place deck materials by not less than 
3/8 inch diameter anchors embedded in the deck not over 4 feet on centers.  
Nailers shall be secured to precast deck materials and to steel decks as 
indicated.  Bolt anchors shall have nuts and washers countersunk, and bolts 
shall be cut flush with top of nailer.  Powder-actuated fasteners, sized 
and spaced for nailer anchorage equivalent to that specified and indicated, 
may be used when approved.  Surface mounted nailers shall be installed 
parallel with the roof slope and shall be spaced not over 4 feet 
face-to-face, except that where the insulation units are less than 4 feet 
in length the nailers shall be spaced to minimize cutting of the insulation.

3.7   APPLICATION OF INSULATION

Insulation shall be laid in two or more layers.  Units of insulation shall 
be laid in courses parallel with the roof slope.  End joints shall be 
staggered.  Insulation shall be cut to fit neatly against adjoining 
surfaces.  Joints between insulation boards shall not exceed 1/4 inch.  
Joints in successive layers shall be staggered with respect to joints of 
npreceding layer.  Where insulation is applied over steel deck, long edge 
joints shall continuously bear on surfaces of the steel deck.  Insulation 
which can be readily lifted after installation is not considered to be 
adequately secured.  Insulation shall be applied so that all roof 
insulation applied each day is waterproofed the same day.  Phased 

SECTION 07220  Page 5



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

construction will not be permitted.  Application of impermeable faced 
insulation shall be performed without damage to the facing.

3.7.1   Mechanical Fastening

On steel decks, or any slope exceeding 1/2 inch per foot, the first layer 
of insulation shall be mechanically fastened.  Method of attachment shall 
be in accordance with FM P7825c for Class 1-90 wind resistance. AM# 0001 

AM# 0001 3.7.2   [Enter Appropriate Subpart Title Here]

3.7.3   Foam Insulation

PolyisocyanurateAM# 0001 foam insulation shall be isolated from built-up 
roof AM# 0001  membrane by a separate AM# 0001 layer of cellular glass, 
mineral fiber board, perlite board, AM# 0001  or fiberboard.  AM# 0001 

3.7.4   Installation

Except for the first layer on steel deck, insulation layers shall be laid 
in solid moppings of hot asphalt applied at a rate of at least 20 pounds 
per square.  Asphalt shall not be applied further than one panel length 
ahead of roof insulation being installed.  Where roof slopes are greater 
than 1/2 inch per foot, roof insulation shall be held in place by both 
asphalt mopping and mechanical fasteners.  Asphalt primer shall be applied 
at the rate of 1 gallon per square over the entire surface to be mopped 
when the insulation is applied over concrete deck.  The edges of insulation 
boards adjoining vented nailers shall be kept free of asphalt.

3.7.5   Protection Requirements

The insulation shall be kept dry at all times.  Insulation boards shall not 
be kicked into position.  Exposed edges of the insulation shall be 
protected by cutoffs at the end of each work day or whenever precipitation 
is imminent.  Cutoffs shall be 2 layers of bituminous-saturated felt set in 
plastic bituminous cement.  Cutoffs shall be removed when work is resumed.  
Edges of insulation at open spaces between insulation and parapets or other 
walls and spaces at curbs, scuttles, and expansion joints, shall be 
protected until permanent roofing and flashing is applied.  Storing, 
walking, wheeling, or trucking directly on insulation or on roofed surfaces 
will not be permitted.  Smooth, clean board or plank walkways, runways, and 
platforms shall be used, as necessary to distribute weight to conform to 
indicated live load limits of roof construction.

3.8   INSPECTION

The Contractor shall establish and maintain an inspection procedure to 
assure compliance of the installed roof insulation with the contract 
requirements.  Any work found not to be in compliance with the contract 
shall be promptly removed and replaced or corrected in an approved manner.  
Quality control shall include, but not be limited to, the following:

     a.  Observation of environmental conditions; number and skill level of 
insulation workers; start and end time of work.

     b.  Verification of certification, listing or label compliance with 
AM# 0001  FM P7825c.
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     c.  Verification of proper storage and handling of insulation AM# 0001 
 materials before, during, and after installation.

     d.  AM# 0001 

     e.  Inspection of mechanical fasteners; type, number, length, and 
spacing.

     f.  Coordination with other materials, cants, sleepers, and nailing 
strips.

     g.  Inspection of insulation joint orientation and laps between 
layers, joint width and bearing of edges of insulation on deck.

     h.  Installation of cutoffs and proper joining of work on subsequent 
days.

     i.  Continuation of complete roofing system installation to cover 
insulation installed same day.

A roof insulation technician, responsible directly to the Contractor and 
experienced in the installation of roof insulation and related work, shall 
perform the inspection functions and be on the site whenever roof 
insulation operations are in progress.

        -- End of Section --
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SECTION 07240

EXTERIOR FINISH SYSTEM
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 117 (1995) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM C 67 (1996) Sampling and Testing Brick and 
Structural Clay Tile

ASTM C 473 (1995) Physical Testing of Gypsum Board 
Products and Gypsum Lath

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal 
Insulation

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 947 (1989; R 1996) Flexural Properties of 
Thin-Section Glass-Fiber-Reinforced 
Concrete (Using Simple Beam With 
Third-Point Loading)

ASTM C 948 (1981; R 1994) Dry and Wet Bulk Density, 
Water Absorption and Apparent Porosity of 
Thin Sections of Glass-Fiber-Reinforced 
Concrete

ASTM C 1149 (1990) Self-Supported Spray Applied 
Cellulosic Thermal/Acoustical Insulation, 
or Both

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 2394 (1983; R 1993) Simulated Service Testing 
of Wood and Wood-Base Finish Flooring

ASTM E 72 (1995) Conducting Strength Tests of Panels 
for Building Construction

ASTM E 84 (1996) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
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Materials

ASTM E 136 (1995) Behavior of Materials in a Vertical 
Tube Furnace at 750 Degrees C

ASTM E 330 (1990) Structural Performance of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference

ASTM G 23 (1996) Operating Light-Exposure Apparatus 
(Carbon-Arc Type) With and Without Water 
for Exposure of Nonmetallic Materials

ASTM G 53 (1996) Operating Light- and Water-Exposure 
Apparatus (Fluorescent UV-Condensation 
Type) For Exposure of Nonmetallic Materials

EIFS INDUSTRY MEMBERS ASSOCIATION (EIMA)

EIMA TM 101.86 (1995; Rev Aug 1995) Resistance of 
Exterior Insulation Finish Systems (EIFS), 
Class PB to The Effects of Rapid 
Deformation (Impact)

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO-01 (1997) Uniform Building Code (3 Vol.)

1.2   DESCRIPTION

The exterior finish system (EFS) shall be a job-fabricated exterior wall 
covering consisting of reinforcing fabric, base coat, finish coat, and 
accessories.  The system shall be the standard product of a manufacturer 
regularly engaged in furnishing exterior finish systems and shall be 
installed by an applicator approved by the system manufacturer.  EFS shall 
be  colored as specified in Section 09915:  COLOR SCHEDULE AM# 0001 

1.3   PERFORMANCE REQUIREMENTS

1.3.1   Test Specimens

Unless otherwise noted, the test specimens shall consist of reinforcement, 
base coat and finish coat applied in accordance with the manufacturer's 
printed recommendations to abase board common to the system.  These test 
specimens shall be suitably sized for the apparatus used and be allowed to 
cure for a minimum of 28 days prior to testing.

1.3.2   Flame Spread

Flame spread test samples consist of base coat, fabric and finish coat, 
mounted on a non-combustible substrate.  When tested in accordance with 
ASTM E 84, the samples shall have a flame spread rating of 25 or less.

1.3.3   Full Scale Wall Fire Test

Full scale wall fire test specimens shall include the complete system.  
Test shall be performed in accordance with ICBO-01, Section 17-6.  The 
specimen shall not contribute to significant or horizontal flame spread.
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1.3.4   [Enter Appropriate Subpart Title Here]
1.3.5   Structural Performance Test
The system shall have been tested in accordance with ASTM E 330 to minimum 
positive and negative pressures of 30   Test panels shall be  by  minimum, 
consisting of the typical system assembly.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-06 Instructions

Exterior Finish System; FIO.

Two copies of manufacturer's standard printed instructions for installation 
of the system.  Instructions shall include manufacturer's recommended 
details for corner treatment, jambs, sills, openings, joints and other 
special applications.

SD-08 Statements

Manufacturer's Approval and License; FIO.

Statement from manufacturer attesting that the applicator is approved and 
licensed to install the system.

SD-09 Reports

Exterior Finish System; FIO.

Test Reports indicating that the system complies with the specified 
performance tests.  Tests shall be by an approved, independent testing 
laboratory.

SD-14 Samples

Exterior Finish System; FIO.

Two samples of each exterior finish system.  Each sample shall be  minimum, 
and shall be identical to the proposed installation in thickness, color, 
texture, insulation and workmanship.

1.5   DELIVERY AND STORAGE

Materials shall be delivered to the jobsite in their original unopened 
packages, clearly marked with the manufacturer's name, brand name, and 
description of contents.  Storage shall be in accordance with the 
manufacturer's recommendations in a clean, dry, well-ventilated area. 
Stored materials shall be protected from sunlight, and kept away from 
excessive heat.  Coating materials which would be damaged by freezing shall 
be kept at a temperature not less than 

PART 2   PRODUCTS

2.1   EXTERIOR CEMENT BOARD
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Exterior cement board shall be a non-combustible exterior grade portland 
cement product.  Board shall be  with a minimum   thickness.  Boards shall 
consist of an aggregated portland cement core faced on both surfaces and 
wrapped on long edges with an embedded polymer-coated glass fiber mesh.  
Bonding surface shall have rough texture.  Exterior cement board shall 
comply with the following requirements:

2.2   BASE COAT

Base coat shall be the manufacturer's standard product and shall be 
compatible with the finish coat.

2.3   REINFORCING FABRIC

Reinforcing fabric shall be balanced, open weave, glass fiber fabric made 
from twisted multi-end strands specifically treated for compatibility with 
the other materials of the system.

2.4   MECHANICAL ANCHORS

Mechanical anchors shall be as recommended by the system manufacturer.

2.5   FINISH COATING

Finish coating shall be manufacturer's standard product, uniform in color 
and conforming to the following requirements.  Specimens for tests shall 
have been cured for a minimum of 28 days.

2.6   SEALANT

Sealant shall meet requirements of ASTM C 920, Class 25, and shall be 
compatible with the finish system.  Type, Grade, and Use shall be as 
recommended by both the sealant manufacturer and the system manufacturer.  
When required, primer, bond breaker and backstop shall be non-staining, and 
as recommended by the sealant manufacturer and the system manufacturer.

2.7   ACCESSORIES

Accessories shall conform to the recommendations of the system manufacturer 
and shall include trim, edging, anchors, sealant and filler rod required 
for proper installation of the system.

PART 3   EXECUTION

3.1   SURFACE PREPARATION

Surface shall be free of oil, loose materials or protrusions which will 
interfere with the system installation.

3.2   ENVIRONMENTAL CONDITION

Unless a higher temperature is required by the system manufacturer, the 
ambient air temperature shall be   or greater and rising at the time of 
installation of the system and shall be predicted to remain at   or greater 
for at least 24 hours after installation.

3.3   EXTERIOR CEMENT BOARD

Exterior cement board shall be attached to metal studs with self-tapping 
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wafer-head, corrosion resistant screws.  Screws and nails for application 
of the board shall be spaced not more than   on each supporting member.  
Fasteners shall be more closely spaced when required for negative wind load 
resistance.  Edges and ends of boards shall be butted snugly with vertical 
joints staggered to provide full and even support for the system.  Joints 
shall be treated with exterior tape, as recommended by the system 
manufacturer.

3.4   REINFORCING FABRIC

Reinforcing glass fabric shall be installed in accordance with the 
manufacturer's instructions.

3.5   BASE COAT

Base coat shall be mixed in accordance with the manufacturer's instructions 
and applied to insulated wall surfaces, trowelling the material into the 
reinforcing fabric in a tight coat and doubling back to provide complete 
coverage of the reinforcing fabric, panel joints and fasteners.  Base coat 
may be used to level out surface areas when permitted by the manufacturer.

3.6   FINISH COATING

Finish coating shall be applied and leveled in one operation.  Final 
texture shall be obtained by trowels, floats, or by spray application as 
necessary to achieve the required finish.  Finish surfaces shall be plane, 
with no deviation greater than   when tested with a   straightedge.

3.7   SEALANT

Edges of the exterior finish system shall be sealed at openings as 
recommended by the system manufacturer.

        -- End of Section --
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SECTION 07412

NON-STRUCTURAL METAL ROOFING
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 463/A 463M (1997) Steel Sheet, Aluminum-Coated, by 
the Hot-Dip Process

ASTM A 653/A 653M (1998) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM A 792/A 792M (1997) Steel Sheet, 55% Aluminum-Zinc 
Alloy-Coated by the Hot-Dip Process

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 209M (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate (Metric)

ASTM C 518 (1998) Steady-State Heat Flux Measurements 
and Thermal Transmission Properties by 
Means of the Heat Flow Meter Apparatus

ASTM C 612 (1993) Mineral Fiber Block and Board 
Thermal Insulation

ASTM C 991 (1998) Flexible Glass Fiber Insulation for 
Pre-Engineered Metal Buildings

ASTM C 1177/C 1177M (1996) Glass Mat Gypsum Substrate for Use 
as Sheathing

ASTM C 1289 (1998) Faced Rigid Cellular 
Polyisocyanurate Thermal Insulation Board

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt 
Used in Roofing and Waterproofing

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 523 (1989; R 1994) Specular Gloss
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ASTM D 610 (1995) Evaluating Degree of Rusting on 
Painted Steel Surfaces

ASTM D 714 (1987; R 1994) Evaluating Degree of 
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic 
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Household 
Chemicals on Clear and Pigmented Organic 
Finishes

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 2244 (1995) Calculation of Color Differences 
from Instrumentally Measured Color 
Coordinates

ASTM D 2247 (1997) Testing Water Resistance of 
Coatings in 100% Relative Humidity

ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Evaluating Degree of Chalking of 
Exterior Paint Films

ASTM D 4397 (1996) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications

ASTM D 4587 (1991) Conducting Tests on Paint and 
Related Coatings and Materials Using a 
Fluorescent UV-Condensation Light- and 
Water- Exposure Apparatus

ASTM D 5894 (1996) Standard Practice for Cyclic Salt 
Fog/UV Exposure of Painted Metal, 
(Alternating Exposures in a Fog/Dry 
Cabinet and a UV/Condensation Cabinet

ASTM E 84 (1998e1) Surface Burning Characteristics 
of Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

UNDERWRITERS LABORATORIES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift 
Resistance of Roof Assemblies

1.2   GENERAL REQUIREMENTS

SECTION 07412  Page 2



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

The Contractor shall furnish a commercially available roofing system which 
satisfies the specified design and additional requirements contained 
herein.  The roofing system shall be provided by the Contractor as a 
complete system, as tested and approved in accordance with UL 580.  Roof 
panels, components, transitions, accessories, and assemblies shall be 
supplied by the same roofing system manufacturer.

1.2.1   Non-Structural Metal Roof System

The Non-Structural Metal Roof System covered under this specification shall 
include the entire roofing system; the metal roof panels, fasteners, 
connectors, roof securement components, and assemblies tested and approved 
in accordance with UL 580.  The system shall be installed on a substrate 
specified in Section 06100.  In addition, the system shall consist of panel 
finishes, slip sheet, AM# 0001  all accessories, components, and trim and 
all connections with roof panels.  This includes roof penetration items 
such as vents, curbs, skylights; interior or exterior gutters and 
downspouts, eaves, ridge, hip, valley, rake, gable, wall, or other roof 
system flashings installed and any other components specified within this 
contract to provide a weathertight roof system; and items specified in 
other sections of the specifications that are part of the system.

1.2.2   Manufacturer

The non-structural metal roofing system shall be the product of a 
manufacturer who has been in the practice of manufacturing metal roofs for 
a period of not less than 3 years and has been involved in at least five 
projects similar in size and complexity to this project.

1.2.3   Installer

The installer shall be certified by the metal roof manufacturer to have 
experience in installing at least three projects that are of comparable 
size, scope and complexity as this project for the particular roof system 
furnished.  The installer may be either employed by the manufacturer or be 
an independent installer.

1.3   DESIGN LOADS

Non-structural Metal Roof System assemblies shall be AM# 0001  rated UL 580
Class 90and shall be capable of resisting the wind uplift pressures shown 
on the contract drawings AM# 0001 .

1.4   PERFORMANCE REQUIREMENTS

The metal roofing system supplied shall conform to the roof slope, the 
underlayment, and uplift pressures shown on the contract drawings.  The 
Contractor shall furnish a commercially available roofing system which 
satisfies all the specified requirements.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings
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Metal Roofing; GA.

     a.  Drawings consisting of catalog cuts, flashing details, erection 
drawings, shop coating and finishing specifications, and other data as 
necessary to clearly describe materials, sizes, layouts, construction 
details, fasteners, and erection.  Drawings shall be provided by the metal 
roofing manufacturer.

     b.  Drawings showing and specifying AM# 0001 all components of the UL 
580, Class 90 tested roof system assembly.

SD-13 Certificates

Roof Panels; FIO.  Installation; FIO.  Accessories; FIO.

Certificates attesting that the panels and accessories conform to the 
specified requirements.  Certificate for the roof assembly shall certify 
that the assembly complies with the material and fabrication requirements 
specified and is suitable for the installation at the indicated design 
slope.  Certified laboratory test reports showing that the sheets to be 
furnished are produced under a continuing quality control program and that 
at least 3 representative samples of similar material to that which will be 
provided on this project have been previously tested and have met the 
quality standards specified for factory color finish.

AM# 0001 

Installer; FIO.

Certification of installer.

Warranties; FIO.

At the completion of the project, signed copies of the 5-year Warranty for 
Non-Structural Metal Roofing System, a sample copy of which is attached to 
this section, and the 20-year Manufacturer's Material AM# 0001  Warranties.

SD-14 Samples

Accessories; FIO.

One sample of each type of flashing, trim, fascia, closure, cap and similar 
items.  Size shall be sufficient to show construction and configuration.

Roof Panels; FIO.

One piece of each type and finish to be used, 9 inches long, full width.

Fasteners; FIO.

Two samples of each type to be used with statement regarding intended use.  
If so requested, random samples of screws, bolts, nuts, and washers as 
delivered to the jobsite shall be taken in the presence of the Contracting 
Officer and provided to the Contracting Officer for testing to establish 
compliance with specified requirements.

Gaskets and Insulating Compounds; FIO.
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Two samples of each type to be used and descriptive data.

Sealant; FIO.

One sample, approximately 1 pound, and descriptive data.

1.6   DELIVERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition 
and stored out of contact with the ground.  Materials shall be covered with 
weather tight coverings and kept dry.  Material shall not be covered with 
plastic where such covering will allow sweating and condensation.  Plastic 
may be used as tenting with air circulation allowed.  Storage conditions 
shall provide good air circulation and protection from surface staining.

1.7   WARRANTIES

The Non-Structural Metal Roofing System shall be warranted as outlined 
below.  Any emergency temporary repairs conducted by the owner shall not 
negate the warranties.

1.7.1   Contractor's Weathertightness Warranty

The Non-Structural Metal Roofing System shall be warranted by the 
Contractor on a no penal sum basis for a period of five years against 
material and workmanship deficiencies; system deterioration caused by 
exposure to the elements and/or inadequate resistance to specified service 
design loads, water leaks, and wind uplift damage.  The roofing covered 
under this warranty shall include the entire roofing system, including but 
not limited to, the roof panels, fasteners, connectors, roof securement 
components, and assemblies tested and approved in accordance with UL 580.  
In addition, the system shall consist of panel finishes, slip sheet, AM# 
0001  all accessories, components, and trim and all connections with roof 
panels.  This includes roof penetration items such as vents, curbs, 
skylights; interior or exterior gutters and downspouts; eaves, ridge, hip, 
valley, rake, gable, wall, or other roof system flashings installed and any 
other components specified within this contract to provide a weathertight 
roof system; and items specified in other sections of the specifications 
that are part of the roof system.  All material and workmanship 
deficiencies, system deterioration caused by exposure to the elements 
and/or inadequate resistance to service design loads, water leaks and wind 
uplift damage shall be repaired as approved by the Contracting Officer.  
See the attached Contractor's required warranty for issue resolution of 
warrantable defects.  This warranty shall warrant and cover the entire cost 
of repair or replacement, including all material, labor, and related 
markups.  The Contractor shall supplement this warranty with written 
warranties from the installer and system manufacturer, which shall be 
submitted along with Contractor's warranty; however, the Contractor shall 
be ultimately responsible for this warranty.  The Contractor's written 
warranty shall be as outlined in attached WARRANTY FOR NON-STRUCTURAL METAL 
ROOF SYSTEM, and shall start upon final acceptance of the facility.  It is 
required that the Contractor provide a separate bond in an amount equal to 
the installed total roofing system cost in favor of the owner (Government) 
covering the Contractor's warranty responsibilities effective throughout 
the 5 year Contractor's warranty period for the entire roofing system as 
outlined above.

1.7.2   Manufacturer's Material Warranties

SECTION 07412  Page 5



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

The Contractor shall furnish, in writing, the following manufacturer's 
material warranties which cover all Non-Structural Metal Roofing System 
components such as roof panels, flashing, accessories, and trim, fabricated 
from coil material:

     a.  A manufacturer's 20 year material warranty warranting that the 
aluminum, zinc-coated steel, aluminum-zinc alloy coated steel or 
aluminum-coated steel as specified herein will not rupture, fail 
structurally, or perforate under normal atmospheric conditions at the site. 
 Liability under this warranty shall be limited exclusively to the cost of 
either repairing or replacing nonconforming, ruptured, perforated, or 
structurally failed coil material.

     b.  A manufacturer's 20 year exterior material finish warranty 
warranting that the factory color finish, under normal atmospheric 
conditions at the site, will not crack, peel, or delaminate; chalk in 
excess of a numerical rating of 8 when measured in accordance with ASTM D 
4214; or fade or change colors in excess of 5 NBS CIE or Hunter Lab color 
difference (delta E) units as measured in accordance with ASTM D 2244.  
Liability under this warranty is exclusively limited to refinishing or 
replacing the defective coated coil material.

     c.  AM# 0001 

AM# 0001 1.8   

PART 2   PRODUCTS

2.1   ROOF PANELS

Panels shall be steel and shall have a factory color finish.  Length of 
sheets shall be sufficient to cover the entire length of any unbroken roof 
slope. AM# 0001   Width of sheets shall provide nominal 16 inches of 
coverage in place.  Design provisions shall be made for thermal expansion 
and contraction consistent with the type of system to be used.  All sheets 
shall be either square-cut or miter-cut.  Panels shall be "snap-lock" type. 
 Height of AM# 0001  standing seams AM# 0001  shall be 1-3/4 inches.  

2.1.1   Steel Panels

Zinc-coated steel conforming to ASTM A 653/A 653M; aluminum-zinc alloy 
coated steel conforming to ASTM A 792/A 792M, AZ 55 coating; or 
aluminum-coated steel conforming to ASTM A 463/A 463M, Type 2, coating 
designation T2 65.  Uncoated roof panels shall be 0.023 inch thick minimum.

2.2   ACCESSORIES

Accessories shall be compatible with the roofing furnished.  Flashing, 
trim, metal closure strips, caps, gutters, down spouts and similar metal 
accessories shall be not less than the minimum thicknesses specified for 
roof panels.  Exposed metal accessories shall be finished to match the 
panels furnished.  Molded closure strips shall be bituminous-saturated 
fiber, closed-cell or solid-cell synthetic rubber or neoprene, or polyvinyl 
chloride premolded to match configuration of the panels and shall not 
absorb or retain water.

2.3   FASTENERS

Fasteners for roof panels shall be zinc-coated steel, aluminum, or nylon 
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capped steel, type and size as recommended by the manufacturer to meet the 
performance requirements.  Fasteners for accessories shall be the 
manufacturer's standard.  Exposed roof fasteners shall be gasketed or have 
gasketed washers on the exterior side of the roofing to waterproof the 
fastener penetration.  Washer material shall be compatible with the panels; 
and gasketed portion of fasteners or washers shall be neoprene or other 
equally durable elastomeric material approximately 1/8 inch thick.  Pop 
rivets shall be non-leaking, enclosed-stemtype.  Exposed fasteners shall be 
finished to match the panels furnished. 

2.4   FACTORY COLOR FINISH

Panels shall have a factory applied polyvinylidene fluoride finish on the 
exposed side.  The exterior finish shall consist of a baked-on topcoat with 
an appropriate prime coat.  Color shall match the color indicated AM# 0001  
in Section 09915 COLOR SCHEDULE.  The exterior coating shall be a nominal 1 
mil thickness consisting of a topcoat of not less than 0.7 mil dry film 
thickness and the paint manufacturer's recommended primer of not less than 
0.2 mil thickness.  The exterior color finish shall meet the test 
requirements specified below.

2.4.1   Cyclic Salt Fog/UV Test

A sample of the sheets shall withstand a cyclic corrosion test for a 
minimum of 2016 hours in accordance with ASTM D 5894, including the scribe 
requirement in the test.  Immediately upon removal of the panel from the 
test, the coating shall receive a rating of 8F (few No. 8 blisters), as 
determined by ASTM D 714; AM# 0001  and a rating of 6, over 1/16 to 1/8 
inch failure at scribe, as determined by ASTM D 1654.

2.4.2   Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch 
diameter mandrel, the coating film shall show no evidence of fracturing to 
the naked eye.

2.4.3   Accelerated Weathering, Chalking Resistance and Color Change

A sample of the sheets shall be tested in accordance with ASTM D 4587, test 
condition B or D for 1000 total hours.  The coating shall withstand the 
weathering test without cracking, peeling, blistering, loss of adhesion of 
the protective coating, or corrosion of the base metal.  Protective coating 
that can be readily removed from the base metal with tape in accordance 
with ASTM D 3359, Test Method B, shall be considered as an area indicating 
loss of adhesion.  Following the accelerated weathering test, the coating 
shall have a chalk rating not less than No. 8 in accordance with ASTM D 4214
 test procedures, and the color change shall not exceed 5 CIE or Hunter Lab 
color difference (delta E) units in accordance with ASTM D 2244.  For 
sheets required to have a low gloss finish, the chalk rating shall be not 
less than No. 6 and the color difference shall be not greater than 7 units.

2.4.4   Humidity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247 
for 1000 hours, a scored panel shall show no signs of blistering, cracking, 
creepage or corrosion.

2.4.5   Impact Resistance
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Factory-painted sheet shall withstand direct and reverse impact in 
accordance with ASTM D 2794 0.500 inch diameter hemispherical head 
indenter, equal to 1.5 times the metal thickness in mils, expressed in 
inch-pounds, with no cracking.

2.4.6   Abrasion Resistance Test

When subjected to the falling sand test in accordance with ASTM D 968, 
Method A, the coating system shall withstand a minimum of AM# 0001 50 
liters of sand before the appearance of the base metal.  The term 
"appearance of base metal" refers to the metallic coating on steel or the 
aluminum base metal.

2.4.7   Specular Gloss

Finished roof surfaces  shall have a specular gloss value of 30 plus or 
minus 5 at 60 degrees when measured in accordance with ASTM D 523.

2.4.8   Pollution Resistance

Coating shall show no visual effects when covered spot tested in a 10 
percent hydrochloric acid solution for 24 hours in accordance with ASTM D 
1308.

2.5   UNDERLAYMENTS

2.5.1   Felt Underlayment

Felt underlayment shall be No. 30 felt in accordance with ASTM D 226, Type 
II.

2.5.2   Rubberized Underlayment

Underlayment shall be a 60 mil thick, self-sealing, self-adhering, high 
temperature-resistant, fiberglass-reinforced, rubberized asphalt membrane  
AM# 0001  "Stormguard HT" as manufactured by GAF Building Materials 
Corporation, or equal. 

2.5.3   Slip Sheet

Slip Sheet shall be 5 pounds per 100 sf rosin sized unsaturated building 
paper.

2.6   SEALANT

Sealant shall be an elastomeric type containing no oil or asphalt.  Exposed 
sealant shall be colored to match the applicable building color clear and 
shall cure to a rubberlike consistency.  Sealant AM# 0001  shall be factory 
installed in the female portion of the roof panel standing seam ribsAM# 
0001. 

2.7   GASKETS AND INSULATING COMPOUNDS

Gaskets and insulating compounds shall be nonabsorptive and suitable for 
insulating contact points of incompatible materials.  Insulating compounds 
shall be nonrunning after drying.

PART 3   EXECUTION
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3.1   INSTALLATION

Installation shall be in accordance with the applicable UL 580, Class 90 
construction number and the manufacturer's erection instructions and 
drawings.  In case of conflict, the requirements of the UL construction 
number shall take precedence.  Dissimilar materials which are not 
compatible when contacting each other shall be insulated by means of 
gaskets or insulating compounds.  Improper or mislocated drill holes shall 
be plugged with an oversize screw fastener and gasketed washer; however, 
sheets with an excess of such holes or with such holes in critical 
locations shall not be used.  Exposed surfaces and edges shall be kept 
clean and free from sealant, metal cuttings, hazardous burrs, and other 
foreign material.  Stained, discolored, or damaged sheets shall be removed 
from the site.

3.1.1   Roofing

AM# 0001 Joint sealing, and fastening and spacing of fasteners shall be in 
accordance with manufacturer's standard practice.  Spacing of exposed 
fasteners shall present an orderly appearance.  AM# 0001 Joints at 
accessories shall be sealed.  Fasteners shall be driven normal to the 
surface.  Method of applying joint sealant shall conform to the 
manufacturer's recommendation to achieve a complete weathertight 
installation.  Accessories shall be fastened into substrate, except as 
otherwise approved.  Closure strips shall be provided as indicated and 
where necessary to provide weathertight construction.

3.1.2   Underlayment

AM# 0001 Underlayment in the field of the roof shall be 30 pound felt and a 
high rubberized underlayment at the metal panel and brick wall interfaces. 
AM# 0001 Underlayment shall be installed directly over the substrate.  If a 
roof panel rests directly on the underlayments, a slip sheet shall be 
installed as a top layer, beneath the metal roofing panels, to prevent 
adhesion.  All underlayments shall be installed so that successive strips 
overlap the next lower strip in shingle fashion.  Underlayments shall be 
installed in accordance with the manufacturer's written instructions.  The 
underlayments shall ensure that any water that penetrates below the metal 
roofing panels will drain outside of the building envelope.

3.2   [Enter Appropriate Subpart Title Here]
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON-STRUCTURAL METAL ROOF SYSTEM

FACILITY DESCRIPTION_________________________________________________

BUILDING NUMBER:_____________________________________________________

CORPS OF ENGINEERS CONTRACT NUMBER:__________________________________

CONTRACTOR

CONTRACTOR:__________________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________

OWNER

OWNER:_______________________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________

CONSTRUCTION AGENT

CONSTRUCTION AGENT:__________________________________________________

ADDRESS:_____________________________________________________________

POINT OF CONTACT:____________________________________________________

TELEPHONE NUMBER:____________________________________________________
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON-STRUCTURAL METAL ROOF SYSTEM
(continued)

THE NON-STRUCTURAL METAL ROOF SYSTEM INSTALLED ON THE ABOVE NAMED BUILDING IS 
WARRANTED BY _____________________________ FOR A PERIOD OF FIVE (5) YEARS 
AGAINST WORKMANSHIP AND MATERIAL DEFICIENCES, WIND DAMAGE, STRUCTURAL 
FAILURE, AND LEAKAGE.  THE NON-STRUCTURAL METAL ROOFING SYSTEM COVERED UNDER 
THIS WARRANTY SHALL INCLUDE, BUT SHALL NOT BE LIMITED TO, THE FOLLOWING:  THE 
ENTIRE ROOFING SYSTEM, MANUFACTURER SUPPLIED FRAMING AND STRUCTURAL MEMBERS, 
METAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COMPONENTS, AND 
ASSEMBLIES TESTED AND APPROVED IN ACCORDANCE WITH UL 580.  IN ADDITION, THE 
SYSTEM PANEL FINISHES, SLIP SHEET, INSULATION, VAPOR RETARDER, ALL 
ACCESSORIES, COMPONENTS, AND TRIM AND ALL CONNECTIONS ARE INCLUDED.  THIS 
INCLUDES ROOF PENETRATION ITEMS SUCH AS VENTS, CURBS, SKYLIGHTS; INTERIOR OR 
EXTERIOR GUTTERS AND DOWNSPOUTS; EAVES, RIDGE, HIP, VALLEY, RAKE, GABLE, 
WALL, OR OTHER ROOF SYSTEM FLASHINGS INSTALLED AND ANY OTHER COMPONENTS 
SPECIFIED WITHIN THIS CONTRACT TO PROVIDE A WEATHERTIGHT ROOF SYSTEM; AND 
ITEMS SPECIFIED IN OTHER SECTIONS OF THE SPECIFICATIONS THAT ARE PART OF THE 
NON-STRUCTURAL METAL ROOFING SYSTEM.

ALL MATERIAL DEFICIENCIES, WIND DAMAGE, STRUCTURAL FAILURE, AND LEAKAGE 
ASSOCIATED WITH THE NON-STRUCTURAL METAL ROOF SYSTEM COVERED UNDER THIS 
WARRANTY SHALL BE REPAIRED AS APPROVED BY THE CONTRACTING OFFICER.  THIS 
WARRANTY SHALL COVER THE ENTIRE COST OF REPAIR OR REPLACEMENT, INCLUDING ALL 
MATERIAL, LABOR, AND RELATED MARKUPS.  THE ABOVE REFERENCED WARRANTY 
COMMENCED ON THE DATE OF FINAL ACCEPTANCE ON ____________________________ AND 
WILL REMAIN IN EFFECT FOR STATED DURATION FROM THIS DATE.

SIGNED, DATED, AND NOTARIZED (BY COMPANY PRESIDENT)

____________________________________________________________
       (Company President)                      (Date)
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON-STRUCTURAL METAL ROOFING SYSTEM
(continued)

THE CONTRACTOR SHALL SUPPLEMENT THIS WARRANTY WITH WRITTEN WARRANTIES FROM 
THE MANUFACTURER AND/OR INSTALLER OF THE NON-STRUCTURAL METAL ROOFING SYSTEM, 
WHICH SHALL BE SUBMITTED ALONG WITH THE CONTRACTOR'S WARRANTY.  HOWEVER, THE 
CONTRACTOR WILL BE ULTIMATELY RESPONSIBLE FOR THIS WARRANTY AS OUTLINED IN 
THE SPECIFICATIONS AND AS INDICATED IN THIS WARRANTY EXAMPLE.

EXCLUSIONS FROM COVERAGE

1.  NATURAL DISASTERS, ACTS OF GOD (LIGHTNING, FIRE, EXPLOSIONS, SUSTAINED 
WIND FORCES IN EXCESS OF THE DESIGN CRITERIA, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLIGENCE OR ABUSE OR MISUSE BY GOVERNMENT OR OTHER PERSONNEL, 
INCLUDING ACCIDENTS, VANDALISM, CIVIL DISOBEDIENCE, WAR, OR DAMAGE CAUSED BY 
FALLING OBJECTS.

3.  DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DISTORTION, WARPAGE, 
OR DISPLACEMENT OF THE BUILDING STRUCTURE OR ALTERATIONS MADE TO THE BUILDING.

4.  CORROSION CAUSED BY EXPOSURE TO CORROSIVE CHEMICALS, ASH OR FUMES 
GENERATED OR RELEASED INSIDE OR OUTSIDE THE BUILDING FROM CHEMICAL PLANTS, 
FOUNDRIES, PLATING WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE 
LIKE.

5.  FAILURE OF ANY PART OF THE NON-STRUCTURAL METAL ROOF DUE TO ACTIONS BY 
THE OWNER TO INHIBIT FREE DRAINAGE OF WATER FROM THE ROOF AND GUTTERS AND 
DOWNSPOUTS OR ALLOW PONDING WATER TO COLLECT ON THE ROOF SURFACE.  
CONTRACTOR'S DESIGN SHALL INSURE FREE DRAINAGE FROM THE ROOF AND NOT ALLOW 
PONDING WATER.

6.  THIS WARRANTY APPLIES TO THE NON-STRUCTURAL METAL ROOFING SYSTEM.  IT 
DOES NOT INCLUDE ANY CONSEQUENTIAL DAMAGE TO THE BUILDING INTERIOR OR 
CONTENTS WHICH IS COVERED BY THE WARRANTY OF CONSTRUCTION CLAUSE INCLUDED IN 
THIS CONTRACT.

7.  THIS WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER WITHOUT WRITTEN 
CONSENT OF THE CONTRACTOR; AND THIS WARRANTY AND THE CONTRACT PROVISIONS WILL 
TAKE PRECEDENCE OVER ANY CONFLICTS WITH STATE STATUTES.

**
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON-STRUCTURAL METAL ROOF SYSTEM
(continued)

**REPORTS OF LEAKS AND ROOF SYSTEM DEFICIENCIES SHALL BE RESPONDED TO WITHIN 
48 HOURS OF RECEIPT OF NOTICE, BY TELEPHONE OR IN WRITING, FROM EITHER THE 
OWNER OR CONTRACTING OFFICER.  EMERGENCY REPAIRS TO PREVENT FURTHER ROOF 
LEAKS SHALL BE INITIATED IMMEDIATELY; A WRITTEN PLAN SHALL BE SUBMITTED FOR 
APPROVAL TO REPAIR OR REPLACE THIS ROOF SYSTEM WITHIN SEVEN (7) CALENDAR 
DAYS.  ACTUAL WORK FOR PERMANENT REPAIRS OR REPLACEMENT SHALL BE STARTED 
WITHIN 30 DAYS AFTER RECEIPT OF NOTICE, AND COMPLETED WITHIN A REASONABLE 
TIME FRAME.  IF THE CONTRACTOR FAILS TO ADEQUATELY RESPOND TO THE WARRANTY 
PROVISIONS, AS STATED IN THE CONTRACT AND AS CONTAINED HEREIN, THE 
CONTRACTING OFFICER MAY HAVE THE NON-STRUCTURAL METAL ROOF SYSTEM REPAIRED OR 
REPLACED BY OTHERS AND CHARGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DISPUTES THE EXISTENCE OF A WARRANTABLE DEFECT, 
THE CONTRACTOR MAY CHALLENGE THE OWNER'S DEMAND FOR REPAIRS AND/OR 
REPLACEMENT DIRECTED BY THE OWNER OR CONTRACTING OFFICER EITHER BY REQUESTING 
A CONTRACTING OFFICER'S DECISION UNDER THE CONTRACT DISPUTES ACT, OR BY 
REQUESTING THAT AN ARBITRATOR RESOLVE THE ISSUE.  THE REQUEST FOR AN 
ARBITRATOR MUST BE MADE WITHIN 48 HOURS OF BEING NOTIFIED OF THE DISPUTED 
DEFECTS.  UPON BEING INVOKED, THE PARTIES SHALL, WITHIN TEN (10) DAYS, 
JOINTLY REQUEST A LIST OF FIVE (5) ARBITRATORS FROM THE FEDERAL MEDIATION AND 
CONCILIATION SERVICE.  THE PARTIES SHALL CONFER WITHIN TEN (10) DAYS AFTER 
RECEIPT OF THE LIST TO SEEK AGREEMENT ON AN ARBITRATOR.  IF THE PARTIES 
CANNOT AGREE ON AN ARBITRATOR, THE CONTRACTING OFFICER AND THE PRESIDENT OF 
THE CONTRACTOR'S COMPANY WILL STRIKE ONE (1) NAME FROM THE LIST ALTERNATIVELY 
UNTIL ONE (1) NAME REMAINS.  THE REMAINING PERSON SHALL BE THE DULY SELECTED 
ARBITRATOR.  THE COSTS OF THE ARBITRATION, INCLUDING THE ARBITRATOR'S FEE AND 
EXPENSES, COURT REPORTER, COURTROOM OR SITE SELECTED, ETC., SHALL BE BORNE 
EQUALLY BETWEEN THE PARTIES.  EITHER PARTY DESIRING A COPY OF THE TRANSCRIPT 
SHALL PAY FOR THE TRANSCRIPT.  A HEARING WILL BE HELD AS SOON AS THE PARTIES 
CAN MUTUALLY AGREE.  A WRITTEN ARBITRATOR'S DECISION WILL BE REQUESTED NOT 
LATER THAN 30 DAYS FOLLOWING THE HEARING.  THE DECISION OF THE ARBITRATOR 
WILL NOT BE BINDING; HOWEVER, IT WILL BE ADMISSIBLE IN ANY SUBSEQUENT APPEAL 
UNDER THE CONTRACT DISPUTES ACT.

A FRAMED COPY OF THIS WARRANTY SHALL BE POSTED IN THE MECHANICAL ROOM OR 
OTHER APPROVED LOCATION DURING THE ENTIRE WARRANTY PERIOD.

        -- End of Section --
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SECTION 07510

BUILT-UP ROOFING
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 208 (1995) Cellulosic Fiber Insulating Board

ASTM C 728 (1997) Perlite Thermal Insulation Board

ASTM C 1153 (1997) Location of Wet Insulation in 
Roofing Systems Using Infrared Imaging

ASTM C 1177/C 1177M (1996) Glass Mat Gypsum Substrate for Use 
as Sheathing

ASTM D 41 (1994) Asphalt Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 43 (1994) Coal Tar Primer Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt 
Used in Roofing and Waterproofing

ASTM D 227 (1998) Coal-Tar Saturated Organic Felt 
Used in Roofing and Waterproofing

ASTM D 312 (1995a) Asphalt Used in Roofing

ASTM D 450 (1996) Coal-Tar Pitch Used in Roofing, 
Dampproofing, and Waterproofing

ASTM D 517 (1992) Asphalt Plank

ASTM D 1668 (1997a) Glass Fabrics (Woven and Treated) 
for Roofing and Waterproofing

ASTM D 1863 (1993; R 1996) Mineral Aggregate Used on 
Built-Up Roofs

ASTM D 2178 (1997) Asphalt Glass Felt Used in Roofing 
and Waterproofing

ASTM D 2626 (1997b) Asphalt-Saturated and Coated 
Organic Felt Base Sheet Used in Roofing
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ASTM D 3617 (1983; R 1994) Sampling and Analysis of 
New Built-Up Roof Membranes

ASTM D 3909 (1997) Asphalt Roll Roofing (Glass Felt) 
Surfaced With Mineral Granules

ASTM D 4022 (1994) Coal Tar Roof Cement, Asbestos 
Containing

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free

ASTM D 4601 (1998) Asphalt-Coated Glass Fiber Base 
Sheet Used in Roofing

ASTM D 4897 (1998) Asphalt-Coated Glass-Fiber Venting 
Base Sheet Used in Roofing

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825c (1998) Approval Guide Building Materials

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-08 Statements

Inspection; FIO.

The inspection procedure for roofing installation, prior to the start of 
roofing work.

SD-13 Certificates

Bitumen; FIO.  Felt; FIO.

Certificates of Compliance for felts and bitumens.

Cants; FIO.

Certificate attesting that the fiberboard furnished for the project 
contains recovered material, and showing an estimated percent of such 
recovered material.

1.3   STORAGE OF MATERIALS

Felts, fabrics, and roll roofing shall be kept dry before, during, and 
after delivery to the site and shall be stored in an enclosed building or 
in a closed trailer, and stored on end 1 level high.  Felt rolls shall be 
maintained at a temperature above 50 degrees F for 24 hours immediately 
before laying.  Aggregate shall be kept dry as defined by ASTM D 1863.

1.4   WARRANTY

Manufacturer's 20 year, No Dollar Limit (NDL) warranty shall be 
provided for the roofing system.  Warranty shall state that 
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manufacturer shall repair or replace defective materials if the roofing 
system leaks or allows the insulation beneath the membrane to become 
wet during the period of the warranty.  Warranty shall commence upon 
Government's acceptance of the work.  Warranty shall not contain a 
provision requiring a documented owner maintenance program.

1.5   FIRE AND WIND UPLIFT REQUIREMENTS

The roofing system shall listed as a Class I roof deck and shall be rated 
Class 1-90 for wind uplift in FM P7825c.

PART 2   PRODUCTS

2.1   PRIMER

ASTM D 41 for asphalt roofing systems AM# 0001 .

2.2   BITUMEN

2.2   Asphalt

ASTM D 312, Type III on slopes from 1/4 inch per foot up to and including 3 
inches per foot; Type IV on slopes above 3 inches per foot.  Bills of 
lading shall indicate the flash point and equiviscous temperature (EVT) or 
this information shall be shown on labels for each container of asphalt.

2.3   BITUMINOUS CEMENT

ASTM D 4586 for use with asphalt roofing systems

2.4   CANTS

Cants shall be made from AM# 0001 treated fiberboard or perlite board not 
less than 3-1/2 inches high cut to reduce change in direction of the 
membrane to 45 degrees or less. AM# 0001 .  Perlite and fiberboard shall 
contain the highest practicable percentage of materials which have been 
recovered or diverted from solid waste (e.g., postconsumer waste), but not 
including material reused in a manufacturing process.  Where two materials 
have comparable price and performance, the one having the higher recovered 
material content shall be selected.  Fiberboard shall conform to ASTM C 208 
with a minimum recovered material content of 80 percent, treated with 
sizing, wax or bituminous impregnation.  Perlite board shall conform to 
ASTM C 728 with a minimum recovered material content of 23 percent of the 
expanded perlite portion of the board.

2.5   FELT

2.5.1   Base Sheet

Base sheet shall conform to ASTM D 4601, Type II, with no perforations.

2.5.2   [Enter Appropriate Subpart Title Here]

2.5.3   Glass Roofing Felt

ASTM D 2178, Type IV or VI.

2.6   AM# 0001 MODIFIED BITUMEN BASE FLASHING
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AM# 0001  Elastomeric, modified bitumen flashing sheet incorporating a 
flexible fiber glass/polyester composite mat in a blend of SBS rubber and 
asphalt.  Sheet shall have a covering layer of ceramic-coated roofing 
granules.

2.7   NAILS AND FASTENERS

Nails and fasteners shall be an approved type recommended by the roofing 
felt manufacturer.  Fasteners for steel deck shall conform to FM P7825c for 
Class I roof deck construction, to withstand an uplift pressure of 90 
pounds per square foot.

2.8   AGGREGATE SURFACING MATERIALS

Crushed stone, gravel, or crushed slag conforming to ASTM D 1863.  Subject 
to approval, other materials may be used when blended to the grading 
requirements of ASTM D 1863.  Aggregate shall be light-colored and opaque.

2.9   WALKWAY SURFACES

2.9.1   Mineral Asphalt Plank

ASTM D 517, minimum 32" x 32" x 3/4" inch thick.

2.9.2   Modified Bitumen Board

Preformed board consisting of modified asphalt, reinforcements and fillers 
with a ceramic granule surface on both sides.  Minimum 32" x 32" x 3/8" 
thick.

2.10   INSULATION

Insulation shall be fiberboard, AM# 0001  expanded perlite, mineral fiber, 
or polyisocyanurate, as specified in Section 07220 ROOF INSULATION.  Top 
layer shall be minimum 3/4 inch thick fiberboard, mineral fiber or perlite.

2.11   [Enter Appropriate Subpart Title Here]

2.12   FLASHINGS

Bituminous flashings in accordance with these specifications shall be used 
throughout unless otherwise specified or indicated.

PART 3   EXECUTION

3.1   COORDINATION

The entire roofing system, excluding flood coat and aggregate surfacing, 
shall be finished in 1 operation up to the line of termination at end of 
day's work.  Phased construction will not be permitted.

3.1.1   Insulation

Application of roofing shall immediately follow application of insulation 
as a continuous operation.  Roofing operations shall be coordinated with 
insulation work so that all roof insulation applied each day is 
waterproofed the same day.  Insulation is specified in Section 07220 ROOF 
INSULATION.
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3.1.2   Sheet Metalwork

Roofing operations shall be coordinated with sheet metalwork so that sheet 
metal items are installed to permit continuous roof surfacing operations 
the same day felts are installed.  Sheet metalwork is specified in Section 
07600 SHEET METALWORK, GENERAL.

3.2   ENVIRONMENTAL CONDITIONS

Air temperature shall be above 40 degrees F and there shall be no visible 
ice, frost, or moisture on the roof deck at the time roofing is installed.

3.3   PREPARATION REQUIREMENTS

The substrate construction of a bay or section of the building shall be 
completed before roofing work is begun thereon.  Vents and other items 
penetrating the roof shall be secured in position and properly prepared for 
flashing.  Nailers, curbs and other items attached to roof surface shall be 
in place before roofing is begun.

3.4   INSTALLATION OF CANTS

Cants shall be installed in the angles formed between the roof and walls or 
other vertical surfaces.  Cants shall be laid in a solid coat of bituminous 
cement just prior to laying the roofing plies.  Cants shall be continuous, 
and shall be installed in lengths as long as practicable.  Additional cants 
are not required at locations where cast-in-place cants are integrally 
formed with the structural deck or roof fill.

3.5   CONDITION OF SURFACES

Surfaces shall be inspected and approved immediately before application of 
roofing and flashings.  The roofing and flashings shall be applied to a 
smooth and firm surface free from ice, frost, visible moisture, dirt, 
projections, and foreign materials.

3.6   MECHANICAL APPLICATION DEVICES

Mechanical application devices shall be mounted on pneumatic-tired wheels, 
and shall be designed and maintained to operate without damaging the 
insulation, roofing membrane, or structural components.

3.7   PRIMING

 Metal surfaces to receive bitumen or bituminous AM# 0001 cement shall be 
uniformly coated with primer and allowed to dry.  Primer shall be 
compatible with the bitumen to be used.

3.8   HEATING OF BITUMEN

Asphalt shall not be heated higher than 75 degrees F above the EVT or 50 
degrees below the flash point or 525 degrees F (maximum) whichever is 
lower.  EVT and flash point temperatures of asphalt in the kettle shall be 
conspicuously posted on the kettle.    Heating kettles shall be provided 
with automatic thermostatic controls and an accurate thermometer.  Kettle 
operators shall be in attendance at all times during the heating to ensure 
that the maximum temperature specified is not exceeded.  Equipment 
utilizing flame-heat shall not be placed on the roof.
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3.9   BITUMEN APPLICATION

Asphalt shall be applied within a range of 25 degrees F below to 25 degrees 
F above the EVT.  Application temperatures shall be measured at the mop 
bucket or mechanical applicator.  Bitumen at a temperature below the 
recommended temperature shall be returned to the kettle.  Each layer of 
felt shall be laid in not less than 20 pounds nor more than 35 pounds of 
asphalt per square AM# 0001 .  .  Where solid moppings are required, the 
following requirements as evidenced in any one roof cut-out sample shall 
apply:

a.  Overlapping voids between two or more plies are not acceptable.

b.  The maximum length of any individual void that is encapsulated in 
bitumen shall be 2 inches.

c.  The total length of all voids encapsulated in bitumen shall not 
exceed 4 inches between any two plies.

d.  Dry voids (the absence of bitumen between plies) are not 
acceptable.

e.  Voids continuous through the specimen are not acceptable.

f.  Visual interply moisture in voids is not acceptable.

3.10   APPLICATION OF FELTS

Felt plies shall be laid at right angles to the slope of the deck with 
minimum 6 inch end-laps staggered at least 12 inches.  Felts shall be 
applied in 36 inch widths with 24 2/3 inch side laps and starter sheets 12, 
24 and 36 inches wide along eaves to maintain 4 full plies including the 
base sheet when used.  The full 36 inch width of each ply shall be placed 
in hot bitumen immediately behind the applicator.  A broom or follow 
through tool shall be used to eliminate air pockets and obtain complete 
adhesion between plies.  Bitumen shall be visible beyond all edges of each 
ply as it is being installed.  Plies shall be laid free of wrinkles, 
creases or fishmouths.  Each layer of roofing felt shall be carried up to 
the top of the cant.  Workers shall not walk on mopped surfaces when the 
bitumen is fluid.  For slopes exceeding 1/2 inch per foot, each felt ply, 
other than venting base sheet, shall be nailed 2 inches and 6 inches from 
upper edge with nails spaced 12 inches on centers in each row.

3.10.1   On AM# 0001  Insulation Surfaces

Four plies of 36 inch wide glass roofing felts shall be placed 
shingle-fashion in solid mopped bitumen.

3.11   PROTECTION OF APPLIED ROOFING

At end of day's work or whenever precipitation is imminent, the terminated 
edge of built-up roofing shall be sealed with 2 full width strips of 
roofing felt set in and coated with bituminous cement.  One half-width of 
the strips shall be extended up and over the finished roofing and the other 
half-width extended out and onto the bare roof deck.  Sealing strips shall 
be removed before continuing installation of roofing.  To facilitate 
sealing, termination edges may be straightened with pieces of insulation 
board which shall be removed when work is resumed.
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3.12   FLASHINGS

Flashings shall be provided over cants in the angles formed at walls and 
other vertical surfaces and where required to make the work watertight. 
Bituminous flashings described below shall be used, except where metal 
flashings are specified in other sections of the specifications.  Flashings 
shall be provided and installed immediately after the top ply of felt is 
placed and before the flood coat and aggregate are placed, adjacent to the 
flashing.  AM# 0001 

3.12.1   Base Flashings

Base flashings shall be a 2-ply system using AM# 0001 a hot-mopped glass 
roofing felt inner ply, with a hot-mopped, mineral surfaced modified 
bitumin flashing sheet as the outer ply.  The top of the base flashing 
shall be at least 8 inches above the roof membrane surface.  Mineral 
surfaced flashing strips shall be cut from the width of the rolls, and 
shall extend from the reglet or top of curb onto the roof at least 2 inches 
beyond the widest flashing ply.  Laps shall be shingled in a direction down 
slope or away from the prevailing wind.  The top edge of base flashing 
systems shall be nailed a maximum of 8 inches on center.

3.12.2   Strip Flashings

Sheet metal flashings, AM# 0001  installed over the roofing top ply shall 
be strip flashed with 2 layers of roofing felt.  The first stripping ply 
shall lap edges of metal flashing a minimum of 4 inches.  The second ply 
shall lap edges of the first ply a minimum of 4 inches.

3.12.3   [Enter Appropriate Subpart Title Here]

3.13   WALKWAYS

Walkways shall be mineral-surfaced asphalt planks, back-mopped and embedded 
in the flood coat prior to aggregate surfacing and shall be located as 
indicated.

3.14   AGGREGATE SURFACING

After roofing felts have been laid and flashings installed, the roof 
surface, except for cants, shall be flood-coated uniformly with 60 pounds 
of hot asphalt per square.  Aggregate surfacing materials shall be spread 
on the hot bitumen at a rate of 400 pounds per square for gravel or 300 
pounds per square for other approved surfacing aggregate.

3.15   ROOF CUT-OUT TESTS

Roof cut-out samples shall be taken and analyzed in accordance with ASTM D 
3617 as directed by the Contracting Officer when there is reason to believe 
that deficiencies exist in the roofing membrane.  When samples indicate 
deficiencies in the built-up roofing, corrective action shall be taken as 
directed.

3.16   INSPECTION

The Contractor shall establish and maintain an inspection procedure to 
assure compliance of the installed roofing with the contract requirements.  
Any work found not to be in compliance with the contract shall be promptly 
removed and replaced or corrected in an approved manner.  Inspection shall 
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include, but not be limited to, the following:

a.  Environmental conditions; number and skill level of roofing 
workers; start and end time of various tasks; condition of 
substrate.

b.  Verification of compliance of materials before, during, and after 
installation.

c.  Inspection of condition of equipment and accuracy of thermometers 
and metering devices.

d.  Inspection of flashings, cants and curbs.

e.  Inspection of membrane placement, AM# 0001  widths of starter 
sheets, laps, proper use of broom or squeegee, and mechanical 
fastening.

f.  Inspection of application of bitumen, aggregate, and walkways.

g.  Inspection of embedment of aggregate for required weight and 
coverage.

h.  Cutout sampling and analysis as directed.

A roofing technician responsible directly to the Contractor and 
experienced in the construction of built-up roofing systems and 
related work shall perform the inspection functions and be on the 
site whenever roofing operations are in progress.

3.17   INFRARED INSPECTION

Eight months after completion of the roofing system, the roof surface shall 
be inspected using infrared (IR) imaging as specified in ASTM C 1153.  
Where the IR inspection indicates wet insulation, sample cuts shall be 
taken (including a sample from a suspected dry area) and the moisture 
content of insulation shall be determined.  Insulation shall be replaced 
where moisture content exceeds the following values:  wood fiber: 30 
percent, glass fiber:  25 percent, perlite board:  25 percent, and 
polyurethane:  60 percent.  Wet insulation, overlying roofing and 
sample-cut areas shall be replaced as directed.

            -- End of Section --
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SECTION 07600

SHEET METALWORK, GENERAL
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 526 (1990) Steel Sheet, Zinc Coated 
(Galvanized) by the Hot Dip Process

ASTM B 32 (1996) Solder Metal

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes

ASTM B 370 (1992) Copper Sheet and Strip for Building 
Construction

ASTM D 226 (1997) Asphalt-Saturated Organic Felt Used 
in Roofing and Waterproofing

ASTM D 543 (1995) Evaluating the Resistance of 
Plastics to Chemical Reagents

ASTM D 822 (1996) Conducting Tests on Paint and 
Related Coatings and Materials Using 
Filtered Open-Flame Carbon-Arc Exposure 
Apparatus

ASTM D 828 (1993) Tensile Properties of Paper and 
Paperboard Using 
Constant-Rate-of-Elongation-Apparatus

ASTM D 1784 (1996) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 2822 (1991; R 1997) Asphalt Roof Cement

ASTM D 3656 (1994) Insect Screening and Louver Cloth 
Woven from Vinyl-Coated Glass Yarns 
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ASTM D 4022 (1994) Coal Tar Roof Cement, Asbestos 
Containing

ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

INSECT SCREENING WEAVERS ASSOCIATION (ISWA)

ISWA IWS 089 (1990) Recommended Standards and 
Specifications for Insect Wire Screening 
(Wire Fabric)

SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION 
(SMACNA)

SMACNA-02 (1993; Errata) Architectural Sheet Metal 
Manual

1.2   GENERAL REQUIREMENTS

Sheet metalwork shall be accomplished to form weathertight construction 
without waves, warps, buckles, fastening stresses or distortion, and shall 
allow for expansion and contraction.

1.2.1   Coordination

Cutting, fitting, drilling, and other operations in connection with sheet 
metal required to accommodate the work of other trades shall be performed 
by sheet metal mechanics.  Application of bituminous strip flashing over 
various sheet metal items is covered in Section 07510 BUILT-UP ROOFING.  
Installation of sheet metal items used in conjunction with roofing shall be 
coordinated with roofing work to permit continuous roofing operations.  
Sheet metalwork pertaining to heating, ventilating, and air conditioning is 
specified in Division 15.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Materials; FIO.

Drawings of sheet metal items showing weights, gauges or thicknesses; types 
of materials; expansion-joint spacing; fabrication details; and 
installation procedures.

1.4   DELIVERY, STORAGE, AND HANDLING

Materials shall be adequately packaged and protected during shipment and 
shall be inspected for damage, dampness, and wet-storage stains upon 
delivery to the jobsite.  Materials shall be clearly labeled as to type and 
manufacturer.  Sheet metal items shall be carefully handled to avoid 
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damage.  Materials shall be stored in dry, ventilated areas until 
immediately before installation.

PART 2   PRODUCTS

2.1   MATERIALS

Materials shall conform to the requirements specified below and to the 
thicknesses and configurations established in Table I.  All materials shall 
be compatible with roofing manufacturer's recommendations.  AM# 0001   All 
materials used the standing seam metal roofing system shall be in 
accordance with system manufacturer's recommendations.

2.1.1   Accessories

Accessories and other items essential to complete the sheet metal 
installation, though not specifically indicated or specified, shall be 
provided.

2.1.2   Aluminum Extrusions

ASTM B 221, Alloy 6063, Temper T5.

2.1.3   Bituminous Cement

Type I asphalt cement conforming to ASTM D 2822 or ASTM D 4586.  For coal 
tar roofing; coal tar cement conforming to ASTM D 4022.

2.1.4   Sealant

Unless otherwise specified, sealant shall be an elastomeric weather 
resistant sealant as specified in Section 07900 JOINT SEALING.

2.1.5   Fasteners

Fasteners shall be compatible with the fastened material and shall be the 
type best suited for the application.

2.1.6   Felt

ASTM D 226, Type I.

2.1.7   Polyvinyl Chloride (PVC) Reglets

ASTM D 1784, Class 14333D,  minimum thickness.

2.1.8   Galvanized Steel

ASTM A 526, with coating designation G90, not chemically treated, not 
oiled, phosphatized or factory pre-finished.  Pre-finished galvanized steel 
shall factory primed and coated with full strength fluoropolymer 
(containing a minimum of 70 per cent Kynar 500 resin).  Color shall be as 
indicated in Section 09915 COLOR SCHEDULE.  Pre-finished coating shall 
carry a 20-year manufacturer's warranty against cracking, peeling, 
blistering and color change in excess of 5 NBS units as measured in 
accordance with ASTM D2244, and chalking in excess of 8 as measured in 
accordance with ASTM D 4214.  Refer to Section AM# 0001 07412 NON 
STRUCTURAL STANDING METAL ROOF for specifications on the finishes required.
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2.1.9   Copper

ASTM B 370, Temper H 00.

2.1.10   Solder

ASTM B 32, 95-5 tin-antimony.

2.1.11   Through-Wall Flashing

c.  Nonreinforced, waterproof, impermeable extruded elastomeric single 
ply sheeting not less than  thick.

d.   copper sheet, with  of dense, clear, polyethylene sheet bonded to 
each side of the copper.

e.  Other through-wall flashing material may be used provided the 
following performance criteria are met.

(1)  No cracking or flaking when bent 180 degrees over a  mandrel 
and re bent at the same point over the same mandrel in an opposite 
direction at 

(2)  Water vapor permeability not more than  when tested in 
accordance with ASTM E 96.

(3)  Minimum breaking strength of  width in the weakest direction 
when tested in accordance with ASTM D 828.

(4)  No visible deterioration after being subjected to a 400-hour 
direct weathering test in accordance with ASTM D 822.

(5)  No shrinkage in length or width and less than 5 percent loss 
of breaking strength after a 10-day immersion, per ASTM D 543, in 
5 percent (by weight) solutions, respectively, of sulfuric acid, 
hydrochloric acid, sodium hydroxide or saturated lime (calcium 
hydroxide).

2.1.12   Louvers

Louvers shall be fabricated of galvanized steel or stainless steel, in 
accordance with the details shown in SMACNA-02.  Fixed blades shall be 
accurately fitted and firmly secured to the frame by riveting and 
soldering.  The edges of louver blades shall be folded or beaded for 
rigidity, and baffled to exclude diving rain.  Louvers shall bear the AMCA 
Certified Ratings Seal for air performance and water penetration ratings as 
described in AMCA 500.

2.1.13   Louver Screen

Type I commercial bronze AM# 0001 bird screening conforming to ISWA IWS 089.

PART 3   EXECUTION

3.1   GENERAL

Items such as gutters, downspouts AM# 0001, headers  and louvers shall be 

SECTION 07600  Page 4



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

fabricated in conformance with SMACNA-02 and as indicated.  Unless 
otherwise specified or indicated, exposed edges shall be folded back to 
form a  hem on the concealed side, and bottom edges of exposed vertical 
surfaces shall be angled to form drips.  Bituminous cement shall not be 
placed in contact with roofing membranes other than built-up roofing.

3.2   EXPANSION JOINTS

Expansion joints shall be provided as specified in SMACNA-02.  Expansion 
joints in continuous sheet metal shall be provided at  intervals for copper 
and stainless steel except extruded aluminum gravel stops and fascias which 
shall have expansion joints at not more than  spacing.  Joints shall be 
evenly spaced.  An additional joint shall be provided where the distance 
between the last expansion joint and the end of the continuous run is more 
than half the required interval spacing.

3.3   PROTECTION OF ALUMINUM

Aluminum shall not be used where it will be in contact with copper or where 
it will contact water which flows over copper surfaces.  Aluminum that will 
be in contact with wet or pressure-treated wood, mortar, concrete, masonry, 
or ferrous metals shall be protected against galvanic or corrosive action 
by one of the following methods:

3.3.1   Paint

Aluminum surfaces shall be solvent cleaned and given one coat of 
zinc-molybdate primer and one coat of aluminum paint as specified in 
Section 09900 PAINTING, GENERAL.

3.3.2   Nonabsorptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces 
and cemented to the aluminum surface using a cement compatible with 
aluminum.

3.4   CONNECTIONS AND JOINTING

3.4.1   Soldering

Soldering shall apply to copper, and stainless steel items.  Edges of sheet 
metal shall be pretinned before soldering is begun.  Soldering shall be 
done slowly with well heated soldering irons so as to thoroughly heat the 
seams and completely sweat the solder through the full width of the seam.  
Edges of stainless steel to be pretinned shall be treated with soldering 
acid flux.  Soldering shall follow immediately after application of the 
flux.  Upon completion of soldering, the acid flux residue shall be 
thoroughly cleaned from the sheet metal with a water solution of washing 
soda and rinsed with clean water.

3.4.2   Riveting

Joints in aluminum AM# 0001 or galvanized steel sheets  or less in 
thickness shall be mechanically made.

3.4.3   Seaming

Flat-lock and soldered-lap seams shall finish not less than  wide.  
Unsoldered plain-lap seams shall lap not less than  unless otherwise 
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specified.  Flat seams shall be made in the direction of the flow.

AM# 0001   JOINTING

See Table 2 for jointing requirements.

3.5   CLEATS

A continuous cleat shall be provided where indicated or specified to secure 
loose edges of the sheet metalwork.  Butt joints of cleats shall be spaced 
approximately  apart.  The cleat shall be fastened to supporting wood 
construction with nails evenly spaced not over  on centers.  Where the 
fastening is to be made to concrete or masonry, screws shall be used and 
shall be driven in expansion shields set in concrete or masonry.

3.6   GUTTERS AND DOWNSPOUTS

Gutters AM# 0001 , headers and downspouts shall be installed as indicated.  
Gutters shall be supported as indicated.  Downspouts shall be rigidly 
attached to the building.  Supports for downspouts shall be spaced 
according to manufacturer's recommendations.

3.7   FLASHINGS

Flashings shall be installed at locations indicated and as specified below. 
 Sealing shall be according to the flashing manufacturer's recommendations. 
 Flashings shall be installed at intersections of roof with vertical 
surfaces and at projections through roof, except that flashing for heating 
and plumbing, including piping, roof, and floor drains, and for electrical 
conduit projections through roof or walls are specified in other sections.  
Except as otherwise indicated, counter flashings shall be provided over 
base flashings.  Perforations in flashings made by masonry anchors shall be 
covered up by an application of bituminous plastic cement at the 
perforation.  Flashing shall be installed on top of joint reinforcement.  
Flashing shall be formed to direct water to the outside of the system.

3.7.1   Base Flashing

Metal base flashing shall be coordinated with roofing work.  Metal base 
flashing shall be set in plastic bituminous cement over the roofing 
membrane, nailed to nailing strip, and secured in place on the roof side 
with nails spaced not more than  on centers.  Metal base flashing shall not 
be used on built-up roofing.

3.7.2   Counter Flashings

Except as otherwise indicated, counter flashings shall be provided over 
base flashings.  Counter flashing shall be installed as shown on the 
drawings.  Where bituminous base flashings are provided, the counter 
flashing shall extend down as close as practicable to the top of the cant 
strip or lap the base flashing a minimum of 4 inches.  Counter flashing 
shall be factory formed to provide spring action against the base flashing.

3.7.3   Stepped Flashing

Stepped flashing shall be installed where sloping roofs surfaced with 
shingles abut vertical surfaces.  Separate pieces of base flashing shall be 
placed in alternate shingle courses.
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3.7.4   Through-Wall Flashing

Through-wall flashing includes sill, lintel, and spandrel flashing.  The 
flashing shall be laid with a layer of mortar above and below the flashing 
so that the total thickness of the two layers of the mortar and flashing 
are the same thickness as the regular mortar joints.  Flashing shall not 
extend further into the masonry backup wall than the first mortar joint.  
Joints in flashing shall be lapped and sealed.  Flashing shall be one piece 
for lintels and sills.

3.7.4.1   Lintel Flashing

Lintel flashing shall extend the full length of lintel.  Flashing shall 
extend through the wall one masonry course above the lintels and shall be 
bent down over the vertical leg of the outer steel lintel angle not less 
than  or shall be applied over top of masonry and precast concrete lintels. 
 Bed joints of lintels at control joints shall be underlaid with sheet 
metal bond breaker.

3.7.4.2   Sill Flashing

Sill flashing shall extend the full width of the sill and not less than  
beyond ends of sill except at control joint where the flashing shall be 
terminated at the end of the sill.

3.7.5   Valley Flashing

Valley flashing shall be installed as specified in SMACNA-02 and as 
indicated.

3.8   GRAVEL STOPS AND FASCIA

Gravel stops and fascia shall be fabricated and installed as indicated and 
in accordance with SMACNA-02.

3.9   INSTALLATION OF LOUVERS

Louvers shall be rigidly attached to the supporting construction.  The 
installation shall be rain-tight.  Louver screen shall be installed as 
indicated.

3.10   REGLETS

Reglets shall be a factory fabricated product of proven design, complete 
with fittings and special shapes as required.  Open-type reglets shall be 
filled with fiberboard or other suitable separator to prevent crushing of 
the slot during installation.  Reglet plugs shall be spaced not over  on 
centers and reglet grooves shall be filled with sealant.  Friction or 
slot-type reglets shall have metal flashings inserted the full depth of 
slot and shall be lightly punched every  to crimp the reglet and counter 
flashing together.  Polyvinyl chloride reglets shall be sealed with the 
manufacturer's recommended sealant.

3.11   CONTRACTOR QUALITY CONTROL

The Contractor shall establish and maintain a quality control procedure for 
sheet metal used in conjunction with roofing to assure compliance of the 
installed sheet metalwork with the contract requirements.  Any work found 
not to be in compliance with the contract shall be promptly removed and 
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replaced or corrected in an approved manner.  Quality control shall 
include, but not be limited to, the following:

a.  Observation of environmental conditions; number and skill level of 
sheet metal workers; condition of substrate.

b.  Verification of compliance of materials before, during, and after 
installation.

c.  Inspection of sheet metalwork for proper size and thickness, 
fastening and joining, and proper installation.

The actual quality control observations and inspections shall be documented 
and a copy of the documentation furnished to the Contracting Officer at the 
end of each day.

            TABLE 1.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES 

                                               Stain-   Gal-   
                          Copper,   Alumi-     less     vanized
                          oz. per   num,       steel,   steel, 
       Item Description   sq. ft.   inch       inch     gage   

    EXPOSED SHEET METAL:

  Building expansion
joints:
  Cap..................     16      0.032       ---      24

  Waterstop -
 bellows or flanged-
U-type..............        16      ---         ---      24

Cleats (Continuous)...      24      0.050      0.015     20

Covering on minor
 flat, pitched or
 curved surfaces.......     20      ---        0.018     24

Downspouts, heads and
 leaders..............      16      0.032      ---       24

Flashings:
 Base.................      20      ---        ---       24
 Cap, stepped or
 valley...............      16      0.032      ---       24

Gravel stops and fascias
 Extrusions                 --      0.075      ---      ---
 sheets, corrugated         16      0.032      ---       24 
 sheets, smooth             --      0.050      ---       24 

Gutters (girth):
 Up to 15 inches......      16      0.025     ---        26
 15 to 20 inches......      16      0.032     ---        24
 20 to 25 inches......      20      0.051     ---        22
 25 to 30 inches......      24      0.064     ---        20
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Gutter brackets (girth):
 Up to 15
 inches..............     1/8"xl"  3/16"xl"   ---      1/8"x1"
 15 to 20
  inches..............    1/4"xl   1/4"xl     ---      1/8"x1-1/2"
 20 to 24
  inches............   1/4"x1-1/2" 1/4"x2"    ---      1/8"x2"
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         TABLE 1.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES (continued)

                                             Stain-    Gal-   
                         Copper,    Alumi-   less    vanized
                         oz. per    num,     steel,    steel, 
Item Description         sq. ft.    inch     inch     gage   

Gutter cleats and cover
 plates...............      16      0.032    ---       26

Scupper, conductor                                           
 head and lining......      16      0.032    ---       25

Strainers (wire
 gage)................      No. 9   No. 10   ---       No. 12

Reglets...............      10      ---      ---       ---

Splash pans...........      16      0.040    ---       24

Counter flashings......      16      ---      ---       24

Pressure Bars......l 1/4x3/16x2"    ---      ---  1/4x3/16x2"

Expansion Joint Curb
 Clip.................      ---     ---      ---    1/8x8"

Counter flashing
 Receiver.............      20      ---      ---      20

Cradle Support........  3/16xl"     ---      ---    3/16xl"

Sanitary Vent Pipe
 Flashing*............      16      ---      ---      24

Tubular Penetration
 Flashing.............      16      ---      ---      24

"H" Column hood
 flashing.............      ---     ---      ---      16

Roof drain gravel
 stop.................      16      ---      ---      ---

Bond
 breaker..............      16      ---      .015     ---

*4 lb. lead and preformed neoprene also recommended for metal and PVC 
pipes, respectively.
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      TABLE 1.  SHEET METAL WEIGHTS, THICKNESSES, AND GAGES (continued)

                                             Stain-    Gal-   
                         Copper,    Alumi-   less      vanized
                         oz. per    num,     steel,    steel, 
Item Description         sq. ft.    inch     inch      gage   

Louvers (Width, inches):
 Up to 24
 inches...............      ---    .040    .025        24
 24 to 36                                                
 inches...............      ---    .040    .031        20
 36 to 48                                                 
 inches...............      ---    .064    .037        18
 48 to 60                                                 
 inches...............      ---    .064    .050        16

Copings...............      16    0.032    .015        25

Pitch
 pockets..............      16    ---      ---         24

Through-wall,
 flashings above
 roof line............      16    ---      .015        ---

Through-wall,
 below roof
 line,
 except
 as otherwise
 specified in
 paragraph
 MATERIALS                  10    ---      .010        ---
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                         TABLE 2.  SHEET METAL JOINTS

                                 Type of Joint

                      Copper, Galvanized
  Item                Steel, Stainless
  Designation         Steel                  Aluminum           Remarks

  Building           1-1/4 inch single       1-1/4 inch          -----
   expansion          lock standing           single standing
   joint at           seam, cleated.          seam, cleated.
   roof

  Cleats             Butt                    Butt                -----
   (Continuous)

  Flashings:
  Base               1-inch, flat            1-inch flat        Use hard
                      locked,                 locked,            setting
                      soldered.               sealed.            sealant
                                                                 for locked
                                                                 aluminum
                                                                 joints

 
                   3-inch lap for         3-inch lap for    Each expansion
                    expansion joint.       expansion         joint for all
                                           joint.            metals shall
                                                             have one
                                                             continuous
                                                             strip of
                                                             1/16-inch
                                                             thick by
                                                             1/4-inch wide
                                                             preformed tape
                                                             sealant.

  Cap-in             3-inch lap.          3-inch lap.       Seal groove
   reglet                                                    with 
elastomeric
                                                             sealant (a).

  Cap - two-         Receiver 3-inch       -----            -----
   piece              lap.
                     Cap piece 3-inch
                     lap.

  Stepped            3-inch lap.          3-inch lap.       -----

  Through-wall       1-1/2 inch            -----            -----
   spandrel           mechanical
   flashing           interlock.
   (metal)
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                     TABLE 2.  SHEET METAL JOINTS (Cont)

                                 Type of Joint

                   Copper, Galvanized
  Item             Steel, Stainless
  Designation       Steel                 Aluminum          Remarks

  Through-wall        -----                -----           3 inch lap
   spandrel                                                with sealant
   flashing
   (Coated
   or non- 
   metal) 

  Valley             6-inch lap,          6-inch lap,        -----
                       cleated.            cleated.

  Gravel stops:
   Extrusions        -----                Butt with         Use sheet
                                           1/2-inch          flashing
                                           space.            beneath and
                                                             a cover
                                                             plate.

   Sheet,          Butt with 1/4-inch     Butt with         Use sheet
   corrugated      space.                 1/4-inch          flashing
                                          space.            beneath and
                                                            a cover
                                                            plate or a
                                                            combination
                                                            unit.

   Sheet,           Butt with 1/4-inch     Butt with        Use 6-inch
   smooth           space.                 1/4-inch         cover plate.
                                           space.

  Gutters           1-1/2 inch lap,        1-inch flat      Use hard
                     riveted and            locked,          setting
                     soldered.              riveted, and     sealant for
                                            sealed.          locked
                                                             aluminum
                                                             joints.

  Pitch pockets     1-inch soldered        1-inch flat      Use hard
                     lap.                   locked and       setting
                                            sealed.          sealant for
                                                             locked
                                                             aluminum
                                                             joints.
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               TABLE 2.  SHEET METAL JOINTS (continued)

Type of Joint

                   Copper, Galvanized
  Item              Steel, Stainless
  Designation       Steel                  Aluminum          Remarks

  Reglets           Butt joint.             -----           Seal reglet
                                                             groove with
                                                             elastomeric
                                                             sealant.(a)

      (a) Polyvinyl chloride type reglet shall be sealed with manufacturer's
  recommended butyl rubber sealant.

        -- End of Section --
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SECTION 07840

FIRESTOPPING
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 84 (1998e1) Surface Burning Characteristics 
of Building Materials

ASTM E 119 (1998) Fire Tests of Building Construction 
and Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration 
Fire Stops

UNDERWRITERS LABORATORIES (UL)

UL 723 (1996) Test for Surface Burning 
Characteristics of Building Materials

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of 
Through-Penetration Firestops

UL 2079 (1998) Tests for Fire Resistance of 
Building Joint Systems

UL Fire Resist Dir (1998) Fire Resistance Directory (2 Vol.)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Firestopping Materials; _FIO____.

Detail drawings including manufacturer's descriptive data, typical details, 
installation instructions and the fire-test data and/or report as 
appropriate for the fire resistance rated construction and location.  
Submittal shall indicate the firestopping material to be provided for each 
type of application.  When more than 5 penetrations or construction joints 
are to receive firestopping, drawings shall indicate location and type of 
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application.

SD-13 Certificates

Firestopping Materials; _FIO____.

Certificates attesting that firestopping material complies with the 
specified requirements.  The label or listing of the Underwriters 
Laboratories will be acceptable evidence.  In lieu of the label or listing, 
a written certificate may be submitted from an approved, nationally 
recognized testing agency equipped to perform such services, stating that 
the items have been tested and conform to the specified requirements and 
testing methods.

 Installer Qualifications; _FIO____.

Documentation of training and experience.

Inspection; _FIO____.

Manufacturer's representative certification stating that firestopping work 
has been inspected and found to be applied according to the manufacturer's 
recommendations and the specified requirements.

1.3   GENERAL REQUIREMENTS

Firestopping shall consist of furnishing and installing a material or a 
combination of materials to form an effective barrier against the spread of 
flame, smoke and gases, and maintain the integrity of fire resistance rated 
walls, partitions, floors, and ceiling-floor assemblies, including 
through-penetrations and construction joints.  Through-penetrations include 
the annular space around pipes, tubes, conduit, wires, cables and vents.  
Construction joints include those used to accommodate expansion, 
contraction, wind, or seismic movement; firestopping material shall not 
interfere with the required movement of the joint.  Gaps requiring 
firestopping include gaps between the curtain wall and the floor slab and 
between the top of the fire-rated walls and the roof deck.

1.4   STORAGE AND DELIVERY

Materials shall be delivered in the original unopened packages or 
containers showing name of the manufacturer and the brand name.  Materials 
shall be stored off the ground and shall be protected from damage and 
exposure to elements.  Damaged or deteriorated materials shall be removed 
from the site.

1.5   INSTALLER QUALIFICATIONS

Installer of firestopping material shall be trained by the manufacturer or 
the manufacturer's representative, and shall have a minimum of 3 years 
experience in the installation of firestopping of the type specified.

PART 2   PRODUCTS

2.1   FIRESTOPPING MATERIALS

Firestopping materials shall consist of commercially manufactured products 
complying with the following minimum requirements:
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2.1.1   Fire Hazard Classification

Material shall have a flame spread of 25 or less, and a smoke developed 
rating of 50 or less, when tested in accordance with ASTM E 84 or UL 723.  
Material shall be an approved firestopping material as listed in UL Fire 
Resist Dir or by a nationally recognized testing laboratory.

2.1.2   Toxicity

Material shall be nontoxic to humans at all stages of application.

2.1.3   Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating 
than that of the assembly in which it is being placed.

2.1.3.1   Through-Penetrations

Firestopping materials for through-penetrations, as described in paragraph 
GENERAL REQUIREMENTS, shall provide "F" and "T" fire resistance ratings in 
accordance with ASTM E 814 or UL 1479, except that T Ratings are not 
required for penetrations smaller than or equal to a 100 mm  nominal pipe 
or 0.01 square meter  in overall cross sectional area.  Fire resistance 
ratings shall be the following:

            AM# 0001
 

a.  Penetrations of Fire Resistance Rated Walls and Partitions:  F 
Rating = __1___ hour, T Rating = __0___ hour.

F Rating = 2 Hour,  T Rating = 0 Hour

b.  Penetrations of Fire Resistance Rated Floors and Ceiling-Floor 
Assemblies:  F Rating = __2___ hour, T Rating = ___1__ hour.

2.1.3.2   Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph 
GENERAL REQUIREMENTS, and gaps such as those between floor slabs or roof 
decks and curtain walls shall be AM# 0001the same as the construction in 
which they occur.   Construction joints and gaps shall be provided with 
firestopping materials and systems that have been tested per ASTM E 119 or 
UL 2079 to meet the required fire resistance rating.

PART 3   EXECUTION

3.1   PREPARATION

Areas to receive firestopping shall be free of dirt, grease, oil, or loose 
materials which may affect the fitting or fire resistance of the 
firestopping system.

3.2   INSTALLATION

Firestopping material shall completely fill void spaces regardless of 
geometric configuration, subject to tolerance established by the 
manufacturer.  Firestopping for filling floor voids 100 mm  or more in any 
direction shall be capable of supporting the same load as the floor is 
designed to support or shall be protected by a permanent barrier to prevent 
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loading or traffic in the firestopped area.  Firestopping shall be 
installed in accordance with manufacturer's written instructions.  
Firestopping shall be provided in the following locations, except in floor 
slabs on grade:

a.  Penetrations of duct, conduit, tubing, cable and pipe through 
floors and through fire-resistance rated walls, partitions, and 
ceiling-floor assemblies.

b.  Penetrations of vertical shafts such as pipe chases, elevator 
shafts, and utility chutes.

c.  Gaps at the intersection of floor slabs and curtain walls, 
including inside of hollow curtain walls at the floor slab.

d.  Gaps at perimeter of fire-resistance rated walls and partitions, 
such as between the top of the walls and the bottom of roof decks.

e.  Construction joints in floors and fire rated walls and partitions.

f.  Other locations where required to maintain fire resistance rating 
of the construction.

3.3   INSPECTION

Firestopped areas shall not be covered or enclosed until inspection is 
complete and approved.  A manufacturer's representative shall inspect the 
applications initially to ensure adequate preparations (clean surfaces 
suitable for application, etc.) and periodically during the work to assure 
that the completed work has been accomplished according to the 
manufacturer's written instructions and the specified requirements.

    -- End of Section --
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SECTION 07900

JOINT SEALING
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 570 (1995) Oil- and Resin-Base Caulking 
Compound for Building Construction

ASTM C 734 (1993) Low-Temperature Flexibility of 
Latex Sealants After Artificial Weathering

ASTM C 834 (1995) Latex Sealants

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM C 1085 (1991) Butyl Rubber-Based Solvent-Release 
Sealants

ASTM C 1184 (1995) Structural Silicone-Sealants

ASTM D 217 (1994) Cone Penetration of Lubricating 
Grease (IP50/88)

ASTM D 1056 (1991) Flexible Cellular Materials - 
Sponge or Expanded Rubber

ASTM D 1565 (1981; R 1990) Flexible Cellular Materials 
- Vinyl Chloride Polymers and Copolymers 
(Open-Cell Foam)

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Backing; FIO.  Bond-Breaker; FIO.
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Sealant; FIO.

Manufacturer's descriptive data including storage requirements, shelf life, 
curing time, instructions for mixing and application, and primer data (if 
required).  A copy of the Material Safety Data Sheet shall be provided for 
each solvent, primer or sealant material.

SD-13 Certificates

Sealant; FIO.

Certificates of compliance stating that the materials conform to the 
specified requirements.

1.3   ENVIRONMENTAL REQUIREMENTS

The ambient temperature shall be within the limits of when the sealants are 
applied.

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's original 
unopened containers.  The container label or accompanying data sheet shall 
include the following information as applicable:  manufacturer, name of 
material, formula or specification number, lot number, color, date of 
manufacture, mixing instructions, shelf life, and curing time at the 
standard conditions for laboratory tests.  Materials shall be handled and 
stored to prevent inclusion of foreign materials.  Materials shall be 
stored at temperatures between unless otherwise specified by the 
manufacturer.

PART 2   PRODUCTS

2.1   BACKING

Backing shall be 25 to 33 percent oversize for closed cell and 40 to 50 
percent oversize for open cell material, unless otherwise indicated.

2.1.1   Rubber

 Cellular rubber sponge backing shall be ASTM D 1056, Type 2, closed cell, 
Class A, Grade A, round cross section.

2.1.2   PVC

2.1.3   Synthetic Rubber

Synthetic rubber backing shall be ASTM C 509, Option I, Type I preformed 
rods or tubes].

2.1.4   Neoprene

2.2   BOND-BREAKER

Bond-breaker shall be as recommended by the sealant manufacturer to prevent 
adhesion of the sealant to backing or to bottom of the joint.
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2.3   PRIMER

Primer shall be non-staining type as recommended by sealant manufacturer 
for the application.

2.4   CAULKING

Oil- and resin-based caulking shall be ASTM C 570, Type 1.

2.5   SEALANT

2.5.1   LATEX

Latex Sealant shall be ASTM C 834.

2.5.2   ELASTOMERIC

Elastomeric sealants shall conform to ASTM C 920 and the following:

a.  Polysulfide Sealant:  Type M, Grade NS, Class 25, Use NT, , where 
applicable.

b.  Polyurethane sealant:  Grade NS, Class 25, Use T, where applicable.

c.  Silicone sealant:  Type S, Grade NS, Class 25, Use NT, , where 
applicable.

d.  Structural silicone sealant:  ASTM C 1184, Type S AM# 0001 , Use G, 
where applicable.

2.5.3   ACOUSTICAL

Rubber or polymer-based acoustical sealant shall have a flame spread of 25 
or less and a smoke developed rating of 50 or less when tested in 
accordance with ASTM E 84.  Acoustical sealant shall have a consistency of 
250 to 310 when tested in accordance with ASTM D 217, and shall remain 
flexible and adhesive after 500 hours of accelerated weathering as 
specified in ASTM C 734, and shall be non-staining.

2.5.4   BUTYL

Butyl sealant shall be ASTM C 1085.

2.5.5   PREFORMED

Preformed sealant shall be polybutylene or isoprene-butylene based pressure 
sensitive weather resistant tape or bead sealant capable of sealing out 
moisture, air and dust when installed as recommended by the manufacturer.  
At temperatures from minus, the sealant shall be non-bleeding and shall 
have no loss of adhesion.

2.5.5.1   Tape

H Tape sealant:  cross-section dimensions shall be 1/2" X 1/2".

2.5.5.2   Bead

I Bead sealant:  cross-section dimensions shall be 1/2" X 1/2".
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2.5.5.3   Foam Strip

J Foam strip shall be polyurethane foam; cross-section dimensions shall be 
1/2" X 1/2".  Foam strip shall be capable of sealing out moisture, air, and 
dust when installed and compressed as recommended by the manufacturer.  
Service temperature shall be.  Untreated strips shall be furnished with 
adhesive to hold them in place.  Adhesive shall not stain or bleed into 
adjacent finishes.  Treated strips shall be saturated with butylene 
waterproofing or impregnated with asphalt.

2.6   SOLVENTS AND CLEANING AGENTS

Solvents, cleaning agents, and accessory materials shall be provided as 
recommended by the manufacturer.

PART 3   EXECUTION

3.1   GENERAL

3.1.1   Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of all 
frost, condensation and moisture.  Oil, grease, dirt, chalk, particles of 
mortar, dust, loose rust, loose mill scale, and other foreign substances 
shall be removed from surfaces of joints to be in contact with the sealant. 
 Oil and grease shall be removed with solvent and surfaces shall be wiped 
dry with clean cloths.  For surface types not listed below, the sealant 
manufacturer shall be contacted for specific recommendations.

3.1.2   Concrete and Masonry Surfaces

Where surfaces have been treated with curing compounds, oil, or other such 
materials, the materials shall be removed by sandblasting or wire brushing. 
Laitance, efflorescence and loose mortar shall be removed from the joint 
cavity.

3.1.3   Steel Surfaces

Steel surfaces to be in contact with sealant shall be sandblasted or, if 
sandblasting would not be practical or would damage adjacent finish work, 
the metal shall be scraped and wire brushed to remove loose mill scale. 
Protective coatings on steel surfaces shall be removed by sandblasting or 
by a solvent that leaves no residue.

3.1.4   Aluminum Surfaces

Aluminum surfaces to be in contact with sealants shall be cleaned of 
temporary protective coatings.  When masking tape is used for a protective 
cover, the tape and any residual adhesive shall be removed just prior to 
applying the sealant.  Solvents used to remove protective coating shall be 
as recommended by the manufacturer of the aluminum work and shall be 
non-staining.

3.1.5   Wood Surfaces

Wood surfaces to be in contact with sealants shall be free of splinters and 
sawdust or other loose particles.
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3.2   APPLICATION

3.2.1   Masking Tape

Masking tape shall be placed on the finish surface on one or both sides of 
a joint cavity to protect adjacent finish surfaces from primer or sealant 
smears.  Masking tape shall be removed within 10 minutes after joint has 
been filled and tooled.

3.2.2   Backing

Backing shall be installed to provide the indicated sealant depth.  The 
installation tool shall be shaped to avoid puncturing the backing.

3.2.3   Bond-Breaker

Bond-breaker shall be applied to fully cover the bottom of the joint 
without contaminating the sides where sealant adhesion is required.

3.2.4   Primer

Primer shall be used on concrete masonry units, wood, or other porous 
surfaces in accordance with instructions furnished with the sealant.  
Primer shall be applied to the joint surfaces to be sealed.  Surfaces 
adjacent to joints shall not be primed.

3.2.5   Sealant

Sealant shall be used before expiration of shelf life.  Multi-component 
sealants shall be mixed according to manufacturer's printed instructions.  
Sealant in guns shall be applied with a nozzle of proper size to fit the 
width of joint.  Joints shall be sealed as detailed in the drawings.  
Sealant shall be forced into joints with sufficient pressure to expel air 
and fill the groove solidly.  Sealant shall be installed to the indicated 
depth without displacing the backing.  Unless otherwise indicated, 
specified, or recommended by the manufacturer, the installed sealant shall 
be dry tooled to produce a uniformly smooth surface free of wrinkles and to 
ensure full adhesion to the sides of the joint; the use of solvents, soapy 
water, etc., will not be allowed.  Sealants shall be installed free of air 
pockets, foreign embedded matter, ridges and sags.  Sealer shall be applied 
over the sealant when and as specified by the sealant manufacturer.

3.3   CLEANING

The surfaces adjoining the sealed joints shall be cleaned of smears and 
other soiling resulting from the sealant application as work progresses.

        -- End of Section --
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SECTION 08110

STEEL DOORS AND FRAMES
AM# 00010

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A250.8 (1998) Steel Doors and Frames

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 236 (1989; R 1993) Steady-State Thermal 
Performance of Building Assemblies by 
Means of a Guarded Hot Box

ASTM C 976 (1990; R 1996) Thermal Performance of 
Building Assemblies by Means of a 
Calibrated Hot Box

ASTM D 2863 (1997) Measuring the Minimum Oxygen 
Concentration to Support Candle-Like 
Combustion of Plastics (Oxygen Index)

ASTM E 90 (1997) Laboratory Measurement of Airborne 
Sound Transmission Loss of Building 
Partitions

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

DOOR AND HARDWARE INSTITUTE (DHI)

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM HMMA 862 (1987) Hollow Metal Manual; Section: Guide 
Specifications for Commercial Security 
Hollow Metal Doors and Frames

NAAMM HMMA 865 (1995) Hollow Metal Manual; Section: Guide 
Specifications for Swinging Sound Control 
Hollow Metal Doors and Frames

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1999) Fire Doors and fire windows
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NFPA 80A (1996) Protection of Buildings from 
Exterior Fire Exposures

NFPA 101 (1997; Errata 97-1; TIA-97.1) Life Safety 
Code

NFPA 252 (1995) Fire Tests of Door Assemblies

STEEL DOOR INSTITUTE (SDOI)

SDOI SDI-106 (1996) Standard Door Type Nomenclature

SDOI SDI-107 (1997) Hardware on Steel Doors 
(Reinforcement - Application)

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Steel Doors and Frames; FIO.

Drawings using standard door type nomenclature in accordance with SDOI 
SDI-106 indicating the location of each door and frame, elevation of each 
model of door and frame, details of construction, method of assembling 
sections, location and extent of hardware reinforcement, hardware 
locations, type and location of anchors for frames, and thicknesses of 
metal.  Drawings shall include catalog cuts or descriptive data for the 
doors, frames, and weatherstripping including air infiltration data and 
manufacturers printed instructions.

SD-09 Reports

Fire Rated Doors; FOI.AM# 0001 FIO.

A letter by a nationally recognized testing laboratory which identifies the 
product manufacturer, type, and model; certifying that the laboratory has 
tested a sample assembly in accordance with NFPA 252 and issued a current 
listing for same.

SD-13 Certificates

Fire Rated Doors; FIO.  Thermal Insulated Doors; FIO.    AM# 0001 

a.  Certification of Oversized Fire Doors:  Certificates of compliance 
in accordance with the requirements of NFPA 252 for fire doors 
exceeding the sizes for which label service is available.

b.  Certification of  AM# 0001 Thermal Insulating Rating:  
Certification or test report for  thermal insulated doors shall 
show compliance with the specified requirements.  The 
certification, or test report, shall list the parameters and the 
type of hardware and perimeter seals used to achieve the rating.
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SD-14 Samples

Steel Doors and Frames; FIO.

Manufacturer's standard color samples of factory applied finishes.

1.3   DELIVERY AND STORAGE

During shipment, welded unit type frames shall be strapped together in 
pairs with heads at opposite ends or shall be provided with temporary steel 
spreaders at the bottom of each frame; and knockdown type frames shall be 
securely strapped in bundles.  Materials shall be delivered to the site in 
undamaged condition, and stored out of contact with the ground and under a 
weathertight covering permitting air circulation.  Doors and assembled 
frames shall be stored in an upright position in accordance with DHI A115.1G. 
 Abraded, scarred, or rusty areas shall be cleaned and touched up with 
matching finishes.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   DOORS AND FRAMES

Doors and frames shall be factory fabricated in accordance with ANSI A250.8 
and the additional requirements specified herein.  Door grade shall be  
heavy duty (Grade II)  unless otherwise indicated on the door and door 
frame schedules.  Exterior doors and frames shall be designation A40 
galvanized.   Doors and frames shall be prepared to receive hardware 
conforming to the templates and information provided under Section 08700 
BUILDERS' HARDWARE.  Doors and frames shall be reinforced, drilled, and 
tapped to receive mortised hinges, locks, latches, and flush bolts as 
required.  Doors and frames shall be reinforced for surface applied 
hardware.  Frames shall be  welded type as shown.  Door frames shall be 
furnished with a minimum of three jamb anchors and one floor anchor per 
jamb.  Anchors shall be not less than   steel or   diameter wire.  For wall 
conditions that do not allow the use of a floor anchor, an additional jamb 
anchor shall be provided. Rubber silencers shall be furnished for 
installation into factory predrilled holes in door frames; adhesively 
applied silencers are not acceptable.  Where frames are installed in 
plaster or masonry walls, plaster guards shall be provided on door frames 
at hinges and strikes.  Full glass doors shall conform to ANSI A250.8, 
Model 3, and shall include provisions for glazing.  Reinforcing of door 
assemblies for closers and other required hardware shall be in accordance 
with ANSI A250.8and the conditions of the fire door assembly listing when 
applicable.  Exterior doors shall have top edges closed flush and sealed 
against water penetration.

2.2   FIRE RATED DOORS

Fire rated door assemblies shall bear the listing identification label of a 
nationally recognized testing laboratory qualified to perform tests of fire 
door assemblies in accordance with NFPA 252 and having a listing for the 
tested assemblies.  The fire resistance rating shall be  AM# 0001 1-1/2 hr 
(B) 3/4 hr (C) rated.  Doors exceeding the sizes for which listing label 
service is offered shall be in accordance with NFPA 252.  Listing 
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identification labels shall be constructed and permanently applied by a 
method which results in their destruction should they be removed.

2.3   THERMAL INSULATED DOORS

The interior of thermal insulated doors shall be completely filled with 
rigid plastic foam permanently bonded to each face panel.  The thermal 
conductance (U-value) through the door shall not exceed 4 when tested as an 
operational assembly in accordance with ASTM C 236 or ASTM C 976.  Doors 
with cellular plastic cores shall have a minimum oxygen index rating of 22 
percent when tested in accordance with ASTM D 2863.

2.4   [Enter Appropriate Subpart Title Here]

2.5   AM# 0001

2.6   WEATHERSTRIPPING

AM# 0001 Weatherstripping shall be as specified in Section 08700 BUILDERS' 
HARDWARE AM# 0001.

2.7   [Enter Appropriate Subpart Title Here]
2.8   [Enter Appropriate Subpart Title Here]
2.9   [Enter Appropriate Subpart Title Here]
2.10   FACTORY FINISH

Doors and Frames shall be phosphatized and primed with standard factory 
primer system.  Color shall be in accordance with Section 09915:  COLOR 
SCHEDULE.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with DHI A115.1G.  Preparation for 
surface applied hardware shall be in accordance with SDOI SDI-107.  Rubber 
silencers shall be installed in door frames after finish painting has been 
completed; adhesively applied silencers are not acceptable.  
Weatherstripping shall be installed at exterior door openings to provide a 
weathertight installation.  Installation and operational characteristics of 
fire doors shall be in accordance with NFPA 80, NFPA 80A and NFPA 101.  
Hollow metal door frames shall be solid grouted in masonry walls.

3.1.1   Thermal Insulated Doors

Hardware and perimeter seals shall be adjusted for proper operation.  Doors 
shall be sealed weathertight after installation of hardware and shall be in 
accordance with Section 07920 JOINT SEALANTS.

AM# 0001 3.1.2   
AM# 0001 3.1.3   

3.2   FIELD PAINTED FINISH

Steel doors and frames shall be field painted in accordance with Section 
09900: PAINTING, GENERAL.  Weatherstrips shall be protected from paint.  
Finish shall be free of scratches or other blemishes.  Color shall be in 
accordance with Section 09915:  COLOR SCHEDULE.
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    -- End of Section --
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SECTION 08120

ALUMINUM DOORS AND FRAMES
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1997) Designation System for Aluminum 
Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 605 (1998) Voluntary Specification for High 
Performance Organic Coatings on 
Architectural Aluminum Extrusions and 
Panels

AAMA 1503 (1998) Voluntary Test Method for Thermal 
Transmittance and Condensation Resistance 
of Windows, Doors and Glazed Wall Sections

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 209M (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate (Metric)

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes

ASTM B 221M (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes (Metric)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 330 (1997el) Structural Performance of 
Exterior Windows, Curtain Walls, and Doors 
by Uniform Static Air Pressure Difference

ASTM E 331 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Uniform Static Air Pressure Difference
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1.2   SYSTEM DESCRIPTION

Frames and swing-type aluminum doors, of size and design shown on the 
drawings, shall be provided at the locations indicated.  Frames shall be 
furnished complete with doors, subframes, transoms adjoining sidelights, 
adjoining window wall system, trim, and other accessories indicated and 
specified.

1.3   PERFORMANCE REQUIREMENTS

1.3.1   Wind Load Performance

Doors AM# 0001,  frames, sidelights and window wall systemshall be of 
sufficient strength to withstand a design wind load of of supported area 
with a deflection of not more than 1/240 times the length of the member, 
with 3/4" being the maximum deflection.  Doors AM# 0001 and window wall 
components shall be tested in accordance with ASTM E 330 at a pressure not 
less than 1.5 times the design load.

1.3.2   Water Penetration Performance

Frames and fixed areas, and non-handicap complying doors shall have no 
water penetration when tested in accordance with ASTM E 331 at a pressure of.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Aluminum Doors and Frames; FIO.
  AM# 0001 Window Wall System;  FIO

Manufacturer's descriptive data and catalog cuts including air-infiltration 
data.

SD-04 Drawings

Aluminum Doors and Frames; FIO.
  AM# 0001  Window Wall System;  FIO

A schedule showing the location of each door and window wall system shall 
be included with the drawings.  Drawings showing elevations of each door 
and frame type, details and method of anchorage, details of construction, 
location and installation of hardware, shape and thickness of materials, 
and details of joints and connections.

SD-06 Instructions

Installation; FIO.  Cleaning; FIO.

Manufacturer's installation instructions and cleaning instructions.

SD-09 Reports
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Aluminum Doors; FIO.
  AM# 0001  Window Wall System;  FIO

For full-glazed and flush doors, AM# 0001 and window wall system certified 
test reports from an independent testing laboratory, stating that doors are 
identical in design, materials, and construction to a door AM# 0001 or 
window wall system that has been tested and meets all test and specified 
requirements.

SD-14 Samples

Finishes; FIO.

Samples of the color anodized coating, showing the extreme color range.

1.5   DELIVERY AND STORAGE

Materials delivered to the jobsite shall be inspected for damage, and shall 
be unloaded with a minimum of handling.  Storage shall be in a dry location 
with adequate ventilation, free from dust, water, and other contaminants, 
and which permits easy access for inspecting and handling.  Materials shall 
be neatly stored on the floor, properly stacked on nonabsorptive strips or 
wood platforms.  Doors and frames shall not be covered with tarps, 
polyethylene film, or similar coverings.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one-year period shall be provided.

PART 2   PRODUCTS

2.1   ALUMINUM DOORS, FRAMES AND WINDOW WALLS

Extrusions shall comply with , Alloy 6063-T5 or -T6, except alloy used for 
anodized color coatings shall be required to produce the specified color  
Aluminum strips and sheets shall comply with , alloy and temper best suited 
for the purpose.  Fasteners shall be hard aluminum or stainless steel.

2.1.1   Finishes

Finish shall be color anodized.  Color anodized finish shall be 
AA-M10C22A44 in accordance with the requirements of AA DAF-45. Color shall 
be as specified in Section 09915:  COLOR SCHEDULE.

2.1.2   Welding and Fastening

Where possible, welds shall be located on unexposed surfaces.  Welds 
required on exposed surfaces shall be smoothly dressed.  Welding shall 
produce a uniform texture and color in the finished work, free of flux and 
spatter.  Exposed screws or bolts will be permitted only at inconspicuous 
locations and shall have heads countersunk.

2.1.3   Anchors

Anchors shall be stainless steel or steel with a hot-dipped galvanized 
finish.  Anchors of the sizes and shapes required shall be provided for 
securing aluminum frames to adjacent construction.  Anchors shall be placed 
near top and bottom of each jamb and at intermediate points not more than 
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apart.  Transom bars shall be anchored at ends, and mullions shall be 
anchored at head and sill.  Where required, vertical mullion reinforcement 
shall be of sufficient length to extend up to the overhead structural slab 
or framing and be securely attached thereto.  The bottom of each frame 
shall be anchored to the rough floor construction with thick stainless 
steel angle clips secured to the back of each jamb and to floor 
construction.  Stainless steel bolts and expansion rivets shall be used for 
fastening clip anchors.  Door frames free of window wall system shall be 
reinforced and securely anchored to floor construction.

2.1.4   Hardware

Door hardware for aluminum doors is specified AM# 0001  in Section 08700 
BUILDERS' HARDWARE.  Door manufacturer hardware shall be installed in doors 
prior to delivery to the job site.  Doors and frames shall be cut, 
reinforced, drilled, and tapped at the factory to receive template 
hardware.  Reinforcement shall be provided in the core of doors as required 
to receive locks, door closers, and other hardware.  Doors to receive 
surface applied hardware shall be reinforced as required.

AM# 0001 

2.1.5   Glazing

Glazing shall be as specified in Section 08810 GLASS AND GLAZING.  Metal 
glazing beads, vinyl inserts, and glazing gaskets shall be provided for 
securing glass.  Glass stops shall be tamperproof on exterior side.

2.1.6   Weatherstripping

Weatherstripping shall be continuous silicone-treated wool pile type, or a 
type recommended by the door manufacturer and shall be provided on head and 
jamb of exterior door frames.  Weatherstripping for bottom of doors shall 
be as shown.  Weatherstripping shall be easily replaced without special 
tools, and shall be adjustable at meeting stiles of pairs of doors.  Air 
leakage rate of weatherstripping shall not exceed of crack when tested in 
accordance with ASTM E 283 at standard test conditions.

2.2   ALUMINUM FRAMES

Frames shall be double-glazed window wall system and shall have a minimum 
condensation resistance factor of 45 in accordance with AAMA 1503.1.  
Frames shall be fabricated of extruded aluminum shapes to contours as shown 
on the drawings.  Shapes shown are representations of design, function, and 
required profile.  Dimensions shown are minimum.  Shapes of equivalent 
design may be submitted, subject to approval of samples.  Minimum metal 
wall thickness shall be except glazing beads, moldings, and trim shall be 
not less than  Frames that are to receive glass shall have removable 
snap-on glass stops and glazing beads.  Joints in frame members shall be 
milled to a hairline tight fit so that raw edges of the assembly are not 
visible, sealed internally to prevent water infiltration, reinforced, and 
secured mechanically by appropriate screws or by screw spline attachment.

2.2.1   Horizontal Safety Rails

Rails shall be of the same style, design and finish as the doors and 
frames, and shall be mounted at the same height as push-pull bars and exit 
devices.  Rails may be on either side of the glass.  the exposed vertical 
face shall not be less than 1/2" wide.
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2.3   ALUMINUM DOORS

Doors shall be not less than thick.  Clearances at hinge stiles, lock 
stiles and top rails, floors and thresholds, shall comply with 
manufacturer's standard.  Single-acting doors shall be beveled at lock and 
meeting stile edges.  Double-acting doors shall have rounded edges at hinge 
stile, lock stile, and meeting stile edges.

2.3.1   Full-Glazed Stile and Rail Doors

Doors shall have medium stiles and rails as shown, and shall be fabricated 
from extruded aluminum hollow seamless tubes or from a combination of 
open-shaped members interlocked or welded together.  Doors shall be 
double-glazed and shall have a minimum condensation resistance factor of 45 
in accordance with AAMA 1503.1.  Top and bottom rail shall be fastened 
together by means of welding or by diameter plated tensioned steel tie rods.
Extruded aluminum snap-in glazing beads shall be provided on interior side 
of doors.  Extruded aluminum theft-proof snap-in glazing beads or fixed 
glazing beads shall be provided on exterior or security side of doors.  
Glazing beads shall have vinyl insert glazing gaskets, designed to receive 
glass of thickness required.  Glass is specified in Section 08810 GLASS AND 
GLAZING.

PART 3   EXECUTION

3.1   INSTALLATION OF DOORS, FRAMES, WINDOW WALLS AND ACCESSORIES

3.1.1   Protection of Aluminum

Aluminum shall not be used where it will be in contact with copper or where 
it will contact water which flows over copper surfaces.  Aluminum that will 
be in contact with wet or pressure-treated wood, mortar, concrete, masonry, 
or ferrous metals shall be protected against galvanic or corrosive action 
by one of the following methods.

3.1.1.1   Paint

Aluminum surfaces to be protected shall be solvent cleaned and given a coat 
of zinc-molybdate primer and one coat of aluminum paint.

3.1.1.2   Nonabsorptive Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces 
and shall be cemented to the aluminum surface using a cement compatible 
with aluminum.

3.1.2   Installation

Frames and framing members shall be accurately set in position to receive 
adjoining components.  Frames shall be plumb, square, level, and in 
alignment, and securely anchored to adjacent construction.  Metal-to-metal 
joints between framing members and joints between framing members and 
building surfaces shall be sealed as specified in Section 07900 JOINT 
SEALING.  Doors shall be accurately hung with proper clearances, and 
adjusted to operate properly.
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3.1.3   Cleaning

Doors AM# 0001 , frames and window wall system shall be cleaned in 
accordance with the manufacturer's approved instructions.

    -- End of Section --
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SECTION 08210

WOOD DOORS
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN HARDBOARD ASSOCIATION (AHA)

AHA 135.4 (1995) Basic Hardboard

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ARCHITECTURAL WOODWORK INSTITUTE (AWI)

AWI-02 (1994) Architectural Woodwork Quality 
Standards, Guide Specifications and 
Quality Certification Program

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1991) High-Pressure Decorative Laminates

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Windows

NFPA 101 (1997) Safety to Life from Fire in 
Buildings and Structures

NFPA 252 (1995) Fire Tests of Door Assemblies

NATIONAL WOOD WINDOW & DOOR ASSOCIATION (NWWDA)

NWWDA I.S. 1-A (1993) Architectural Wood Flush Doors

NWWDA I.S. 4 (1994) Water-Repellent Preservative 
Non-Pressure Treatment for Millwork

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products

Doors shall be of the type, size, and design indicated on the drawings, and 
shall be the standard products of manufacturers regularly engaged in the 
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manufacture of wood doors.

1.2.2   Marking

Each door shall bear a stamp, brand, or other identifying mark indicating 
quality and construction of the door.  The identifying mark or a separate 
certification shall include identification of the standard on which 
construction of the door is based, identity of the manufacturing plant, 
identification of the standard under which preservative treatment, if used, 
was made, and identification of the doors having a Type I glue bond.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-04 Drawings

Wood Doors AM# 0001; FIO.

Drawings indicating the location of each door, elevation of each type of 
door, details of construction, marks to be used to identify the doors, and 
location and extent of hardware blocking.  Drawings shall include catalog 
cuts or descriptive data for doors, weatherstripping, flashing, and 
thresholds to be used.

SD-06 Instructions

AM# 0001 Wood Doors; FIO.

Manufacturers preprinted installation and touch-up instructions.

SD-13 Certificates

AM# 0001Wood Doors; FIO.  Adhesives; FIO.

AM# 0001   Certificate stating that adhesives used for proposed doors do 
not contain any formaldehyde.

SD-14 Samples

  Factory Coated Natural Finish; FIO.  Factory Coated Paint Finish; FIO.

Samples of factory applied natural finish.

1.4   STORAGE

Doors shall be stored in fully covered areas and protected from damage and 
from extremes in temperature and humidity.  Doors shall be stored on 
supports to prevent warping or twisting, and to provide ventilation. 
Factory cartons or wrappers shall be kept intact until installation.

1.5   HARDWARE

Hardware, including weatherstripping and thresholds, is specified in 
Section 08700 BUILDERS' HARDWARE.
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1.6   GLAZING

Glazing is specified in Section 08810 GLASS AND GLAZING.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   GENERAL FABRICATION REQUIREMENTS

2.1.1   Edge Sealing

Wood end-grain exposed at edges of doors shall be sealed prior to shipment.

2.1.2   Preservative Treatment

Exterior softwood doors shall be water-repellent preservative treated in 
accordance with NWWDA I.S. 4.

2.1.3   Adhesives

Adhesives shall be in accordance with NWWDA I.S. 1-A, requirements for Type 
I Bond Doors (waterproof) for exterior doors and requirements for Type II 
Bond Doors (water-repellent) for interior doors.  Adhesive for doors to 
receive a transparent finish shall be nonstaining.  Adhesives shall contain 
no formaldehydes.  

2.1.4   Prefitting

Doors shall be furnished pre fitted or unfitted at the option of the 
Contractor.

2.2   FLUSH DOORS

Flush doors shall be solid core and shall conform to NWWDA I.S. 1-A, except 
for the one year acclimatization requirement in paragraph T-2, which shall 
not apply.  Wood doors shall be 5-ply construction with faces, stiles, and 
rails bonded to the cores.

2.2.1   Core Construction

2.2.1.1   Solid Cores

Door construction shall be glued wood block core with vertical and 
horizontal edges bonded to the core. Blocking and hardware reinforcements 
shall be in accordance with NWWDA I.S. 1-A.

2.2.2   [Enter Appropriate Subpart Title Here]2.2.2.1   Natural Finished Wood 
Veneer Doors

Veneer doors to receive natural finish shall be Premium Grade, plain sliced 
red oak veneer in accordance with NWWDA I.S. 1-A.  Vertical stile strips 
shall be selected to provide edges of the same species and color as the 
face veneer.  Door finish shall be in accordance with paragraph FINISHING.

2.3   [Enter Appropriate Subpart Title Here]2.4   AM# 0001 2.4   2.4.1   
[Enter Appropriate Subpart Title Here]
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2.5   FINISHING

2.5.1   Factory Coated Natural Finish

Doors indicated to receive factory coated natural finish shall be given a 
transparent finish conforming to AWI-02, Section 1500, Premium Grade, light 
stain, dull rubbed sheen, open grain effect.  Finish shall be AWI factory 
finish system Number TR3 or TR4.  Color of the natural finish shall be in 
accordance with Section 09915:  COLOR SCHEDULE.  Edges of unfitted doors 
shall be field finished after fitting to the frames.

PART 3   EXECUTION

3.1   INSTALLATION OF DOORS

3.1.1   General Use Doors

Doors shall be fit, hung, and trimmed as required.  Door shall have a 
clearance of   at the sides and top and shall have a bottom clearance of  
over thresholds and  at other locations unless otherwise shown.  The lock 
edge or both edges of doors shall be beveled at the rate of in   Cuts made 
on the job shall be sealed immediately after cutting, using a clear varnish 
or sealer.  Bottom of doors shall be undercut to allow clear door swing 
over carpeted areas. Vertical edges of doors which have not been rounded or 
beveled at the factory shall be eased when the doors are installed.

3.1.2   AM# 0001 3.1.2   

        -- End of Section --
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SECTION 08331

METAL ROLLING COUNTER GRILLES
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 240/A 240M (1997a) Heat-Resisting Chromium and 
Chromium-Nickel Stainless Steel Plate, 
Sheet, and Strip for Pressure Vessels

ASTM A 653/A 653M (1997) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet 
and Plate

ASTM B 209M (1995) Aluminum and Aluminum-Alloy Sheet 
and Plate (Metric)

ASTM B 221 (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes

ASTM B 221M (1996) Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and 
Tubes (Metric)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1995) Fire Doors and Fire Windows

1.2   GENERAL

Rolling counter AM# 0001 grilles shall be of the type, size, and design 
indicated on the drawings, and shall be the standard product of a 
manufacturer regularly engaged in the production of rolling counter AM# 
0001 grilles .  AM# 0001 Grille shall be provided with a permanent label 
showing the manufacturer's name and address and the model number of the AM# 
0001 grille.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SECTION 08331  Page 1



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

SD-01 Data

Rolling Counter AM# 001 Grille Unit; FIO.

Manufacturer's descriptive data and catalog cuts.

SD-04 Drawings

Rolling Counter AM# 0001 Grille Unit; FIO.

Drawings showing elevations of AM# 0001 grille type, details of anchorage, 
details of construction, location and description of hardware, shape and 
thickness of materials, details of joints and connections, and details of 
guides and fittings.  A schedule showing the location of each counter AM# 
0001 grille shall be included with the drawings.

SD-06 Instructions

Rolling Counter AM# 0001 Grille Unit; FIO.

Manufacturer's preprinted installation and cleaning instructions.

SD-19 Operation and Maintenance Manuals

Rolling Counter AM# 0001 Grille Unit; FIO.

Six complete copies of maintenance instructions listing routine maintenance 
procedures, possible breakdowns and repairs, troubleshooting guides, and 
simplified diagrams for the equipment as installed.  Spare parts data for 
each different item of material and equipment specified shall be supplied 
not later than 30 DAYS prior to the date of beneficial occupancy.  The data 
shall include a complete list of parts and supplies, with current unit 
prices and source of supply, and a list of the parts recommended by the 
manufacturer to be replaced after 1 year and 3 years of service.

1.4   DELIVERY AND STORAGE

Rolling counter AM# 0001 grilles shall be delivered to the jobsite wrapped 
in a protective covering with the brands and names clearly marked thereon.  
Rolling counter AM# 0001 grilles shall be stored in accordance with the 
manufacturer's instructions in a dry location that is adequately ventilated 
and free from dust, water, or other contaminants, and in a manner that 
permits easy access for inspecting and handling.  AM# 0001 Grilles shall be 
handled carefully to prevent damage.  Damaged items that cannot be restored 
to like-new condition shall be replaced.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   BASIC COMPONENTS

2.1.1   Curtain
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The curtain shall be fabricated of extruded aluminum rods conforming to , 
Alloy 6063, Type 304 stainless steel rods conforming to ASTM A 240/A 240M,  
Diameter of rod material shall be as required by width of opening, not less 
than 3/16-inch, and at not less than 3-inches o.c. vertically.  Links shall 
be at 9-inches o.c. horizontally.  Curtain shall be designed for an opening 
12'-0" wide X 4'-6" high.  Alternate rods shall be fitted with end locks to 
maintain curtain alignment.  Bottom of curtain shall be provided with angle 
bar reinforcement matching the curtain, and fitted with a resilient bottom 
seal.

2.1.2   Jamb Guides

Guides shall be of heavy duty extruded aluminum sections, snap-on corner to 
conceal fasteners with polypropylene pile to prevent metal to metal contact.

2.1.3   Counterbalance Shaft Assembly

The curtain shall be coiled around a steel tube of sufficient thickness and 
diameter to prevent deflection exceeding   The barrel shall contain oil 
tempered helical steel torsion springs capable of sufficient torque to 
counterbalance the weight of the curtain.  Springs shall be calculated to 
provide a minimum of 7,500operating cycles (one complete cycle of door 
operation will begin with the door in the closed position, move to the full 
open position and return to the closed position).

2.1.4   Brackets

Brackets shall be a minimum 3/16-inch thick steel plate, permanently 
lubricated ball and roller bearings at rotating supports to support 
counterbalance shaft assembly and form end closures.

2.1.5   Hood

The hood shall be of  minimum thickness aluminum sheet with reinforced top 
and bottom edges.  Provide minimum 1/4-inch steel intermediate support 
brackets to prevent excessive sag.

2.1.6   Locks

The curtain shall be locked at both jambs by a cylinder lock keyed on both 
sides.  Locks and keying shall conform to Section 08700: BUILDERS' HARDWARE.

2.2   ROLLING COUNTER GRILLE AM# 0001

Rolling counter AM# 0001 grilles shall conform to the requirements 
specified herein and shall be constructed of aluminum and stainless steel 
curtains, guides and hood components as specified.

2.3   OPERATION

2.3.1   Manual Operation

The curtain shall be operated by means of continuous full width lift bar.

2.4   FINISH

Exposed parts of the counter AM# 0001 grille, including the curtain, bottom 
rail, guides, and hood shall be of uniform finish and appearance.  Aluminum 
shall have a AM# 0001 bronze anodized finish. All other steel parts shall 
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be given a shop coat of primer paint standard with the manufacturer.  
Factory coated color shall be in accordance with Section 09915 COLOR 
SCHEDULE.

PART 3   EXECUTION

3.1   INSTALLATION

AM# 0001 Grilles shall be installed in accordance with approved detail 
drawings and manufacturer's instructions.  Anchors and inserts for guides, 
brackets, hardware, and other accessories shall be accurately located.  
Upon completion, AM# 0001 grilles shall be free from warp, twist, or 
distortion.  AM# 0001 Grilles shall be lubricated, properly adjusted, and 
demonstrated to operate freely. 

3.2   CLEANING

Aluminum AM# 0001 grilles shall be cleaned in accordance with 
manufacturer's approved instructions.

    -- End of Section --

SECTION 08331  Page 4



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

SECTION 08353

OPERABLE PARTITIONS
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 84 (1998el) Surface Burning Characteristics 
of Building Materials

ASTM E 90 (1997) Laboratory Measurement of Airborne 
Sound Transmission Loss of Building 
Partitions

ASTM E 413 (1987; R 1994) Rating Sound Insulation

ASTM F 793 (1993) Standard Classification of Wall 
covering by Durability Characteristics

CODE OF FEDERAL REGULATIONS (CFR)

28 CFR 36 Nondiscrimination on the Basis of Disability 
by Public Accommodations and in Commercial 
Facilities

FEDERAL STANDARDS (FED-STD)

FED-STD 795 (Basic) Uniform Federal Accessability 
Standards

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA LD 3 (1995) High-Pressure Decorative Laminates

UNDERWRITERS LABORATORIES (UL)

UL 10B (1997) Fire Tests of Door Assemblies

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Operable Partitions; FIO.
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Manufacturer's descriptive data, performance charts, catalog cuts, and 
installation instructions.

SD-04 Drawings

Operable Partitions; FIO.

Drawings containing complete schematic diagrams and details required to 
demonstrate that the system has been coordinated and will properly function 
as a unit.  Drawings shall show proposed layout and anchorage of equipment 
and appurtenances, and equipment relationship to other parts of the work 
including clearances for maintenance and operation.

SD-13 Certificates

Operable Partitions; FIO.

Certificate attesting that the materials meet the requirements specified 
and that partitions have specified acoustical and flame retardant 
properties, as determined by test.

SD-14 Samples

Operable Partitions; GA.

Manufacturer's standard color samples of specified surfaces and finishes.

SD-19 Operation and Maintenance Manuals

Operable Partitions; FIO.

Six complete copies of operating instructions outlining the procedures 
required for electrically operated partitions.  The instructions shall 
include the manufacturer's name, model number, service manual, parts list, 
and brief description of all equipment and operating features.  Data shall 
include a complete list of parts and supplies, with current unit prices and 
source of supply, and a list of the parts recommended by the manufacturer 
to be replaced after 1 year and 3 years of service.

Six complete copies of maintenance instructions explaining routine 
maintenance procedures including inspection, adjustments, lubrication, and 
cleaning.  The instructions shall list possible breakdown, methods of 
repair, and a troubleshooting guide.  The instructions shall include 
equipment layout and simplified wiring and control diagrams of the system 
as installed.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the jobsite in the manufacturer's original, 
unopened packages and shall be stored with protection from the weather, 
humidity and temperature variations, dirt and dust, or other contaminants.

1.4   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS
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2.1   MATERIALS

Material and equipment shall be the standard products of a manufacturer 
regularly engaged in the manufacture of such products and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Equipment shall be supported by a service 
organization that is, in the opinion of the Contracting Officer, reasonably 
convenient to the site.  Door and partition finishes shall have a Class A 
rating when tested in accordance with ASTM E 84.

2.1.1   Wall Covering

The wall covering shall conform to manufacturer's standard as indicated in 
Section 09915 - COLOR SCHEDULE.

2.1.2   [Enter Appropriate Subpart Title Here]

2.1.3   Hardware

Operable partitions shall have manufacturers standard hardware.  Hardware 
shall be anodized aluminum with a bronze finish.

2.1.4   Sweep Strips

Sweep strips shall be vinyl or other material which will not crack or craze 
with severe usage.  Sweep strip shall control STC to the specified rating.

2.1.5   Track

Track shall be recessed and shall be of extruded aluminum.  Track shall be 
manufacturer's standard product designed for the weight of partition 
furnished.  Track sections shall be provided in the maximum lengths 
practicable, not less than  long except for narrow doors and at ends of 
runs where short length is required.  Suitable joint devices such as 
interlocking keys shall be provided at each joint to provide permanent 
alignment of track.

2.1.6   Metal Soffit

Soffit shall be provided when track is recessed.  Soffit shall be of metal 
of adequate thickness to protect the ceiling from damage by door operation 
and shall be provided with the door manufacturer's standard neutral-color 
applied finish.  Soffit on aluminum track shall be an integral part of the 
track.

2.2   OPERABLE PARTITIONS

Operable partitions shall consist of top hung ball bearing carriers which 
support AM# 0001 hinged psairs of panels, center supported s except for end 
closure panels, and shall be full height to track.  Panels shall have 
surface material which wraps around the vertical panel edges without 
vertical trim.  Panels shall be constructed of precision- extruded 6063-T5 
aluminum with steel reinforced corner gussets and rigid structural panels 
on both sides of frame.  Panel thickness and composition shall be designed 
to provide an STC rating of not less than 46 to 49 in accordance with ASTM 
E 90 and ASTM E 413.  Doors shall have vinyl sweep top seals which compress 
against the bottom of the top track.  AM# 0001 Operable bottom seals shall 
be a vinyl sweep mechanical seal which will expand in place or panels which 
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will be lowered by self-contained operating device.  Panels shall lock in 
place to form a stable, rigid partition.  Panels shall be surfaced with 
wall covering.  Partition finish shall have a flame spread rating of not 
more than 25 in accordance with ASTM E 84.  Doors shall be non fire rated 
manually operated. 

2.3   PASS DOOR

Pass doors shall be the same thickness, construction, and finish as the 
operable partitions.  Doors shall be provided with positive latch and flush 
pulls for panic operation.  Doors shall be equipped with adjustable floor 
seals.  Doors shall be nominal  wide by height standard with the 
manufacturer and handed as shown.

2.4   COLOR

Color shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be in accordance with the manufacturer's approved 
installation instructions.

        -- End of Section --
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SECTION 08520

ALUMINUM AND ENVIRONMENTAL CONTROL ALUMINUM WINDOWS
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1997) Designation System for Aluminum 
Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 101 (1997) Voluntary Specifications for 
Aluminum, Vinyl (PVC) and Wood Windows and 
Glass Doors

AAMA 603 (1998) Voluntary Performance Requirements 
and Test Procedures for Pigmented Organic 
Coatings on Extruded Aluminum

AAMA 605 (1998) voluntary Specification, 
Performance Requirements and Test 
Procedures for High Performance Organic 
Coatings on Aluminum Extrusions and Panels

AAMA 1503.1 (1988) Voluntary Test Methods for Thermal 
Transmittance and Condensation Resistance 
of Windows, Doors and Glazed Wall Sections

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 3656 (1997) Insect Screening and Louver Cloth 
Woven from Vinyl-Coated Glass Yarns

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls, 
and Doors Under Specified Pressure 
Differences Across the Specimen

ASTM E 330 (1997el) Structural Performance of 
Exterior Windows, Curtain Walls, and Doors 
by Uniform Static Air Pressure Difference

ASTM E 547 (1996) Water Penetration of Exterior 
Windows, Curtain Walls, and Doors by 
Cyclic Static Air Pressure Differential
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ASME INTERNATIONAL (ASME)

ASME A39.1 (1995; A39.1a; A39.1b) Safety Requirements 
for Window Cleaning

INSECT SCREENING WEAVERS ASSOCIATION (ISWA)

ISWA IWS 089 (1990) Recommended Standards and 
Specifications for Insect Wire Screening 
(Wire Fabric)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101 (1997; Errata 97-1; TIA-97-1) Life Safety 
Code

SCREEN MANUFACTURERS ASSOCIATION (SMA)

SMA ANSI/SMA 1004 (1987) Aluminum Tubular Frame Screens for 
Windows

1.2   WINDOW PERFORMANCE

Aluminum windows shall meet the following performance requirements.  
Testing requirements shall be performed by an independent testing 
laboratory or agency.

1.2.1   Structural Performance

Structural test pressures on window units shall be for positive load 
(inward) and negative load (outward) in accordance with ASTM E 330.  After 
testing, there shall be no glass breakage, permanent damage to fasteners, 
hardware parts, support arms or actuating mechanisms or any other damage 
which could cause window to be inoperable.  There shall be no permanent 
deformation of any main frame, sash or ventilator member in excess of the 
requirements established by AAMA 101 for the window types and 
classification specified in this section.

1.2.2   Air Infiltration

Air infiltration shall not exceed the amount established by AAMA 101 for 
each window type when tested in accordance with ASTM E 283.

1.2.3   Water Penetration

Water penetration shall not exceed the amount established by AAMA 101 for 
each window type when tested in accordance with ASTM E 547.

1.2.4   Thermal Performance

Thermal transmittance for thermally broken aluminum windows with insulating 
glass shall not exceed a K-value Class 5.678 Btuh/ft2 when tested in 
accordance with AAMA 1503.1.

1.2.5   Life Safety Criteria

Windows shall conform to NFPA 101 Life Safety Code when rescue and/or 
second means of escape are indicated.
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1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Aluminum Windows; FIO.

Manufacturer's descriptive data and catalog cut sheets.

SD-04 Drawings

Aluminum Windows; FIO.  Insect Screens; FIO.

Drawings indicating elevations of window, rough-opening dimensions for each 
type and size of window, full-size sections, thicknesses of metal, 
fastenings, methods of installation and anchorage, connections with other 
work, type of wall construction, size and spacing of anchors, method of 
glazing, types and locations of operating hardware, mullion details, 
weatherstripping details and window schedules showing locations of each 
window type.

SD-06 Instructions

Aluminum Windows; FIO.

Manufacturer's preprinted installation instructions and cleaning 
instructions.

SD-09 Reports

Aluminum Windows; FIO.

Reports for each type of aluminum window attesting that identical windows 
have been tested and meet all performance requirements established under 
paragraph WINDOW PERFORMANCE.

SD-13 Certificates

Aluminum Windows; FIO.

Certificates stating that the aluminum windows are AAMA certified 
conforming to requirements of this section.  Labels or markings permanently 
affixed to the window will be accepted in lieu of certificates.  Product 
ratings determined using NFRC 100 and NFRC 200 shall be authorized for 
certification and properly labeled by the manufacturer.

SD-14 Samples

Aluminum Windows; FIO.

Manufacturer's standard color samples of the specified finishes.

1.4   DELIVERY AND STORAGE
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Aluminum windows shall be delivered to project site and stored in 
accordance with manufacturer's recommendations.  Damaged windows shall be 
replaced with new windows.

1.5   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   ALUMINUM WINDOW TYPES2.1.1   AM# 0001   Fixed Windows

Aluminum fixed (F) windows shall conform to AAMA 101 F-C30 type, 
non-operable glazed frame, complete with provisions for reglazing in the 
field.

2.2   ACCESSORIES

2.2.1   Fasteners

Fastening devices shall be window manufacturer's standard design made from 
aluminum, stainless steel, cadmium-plated steel, nickel/chrome-plated steel 
in compliance with AAMA 101.  Self-tapping sheet metal screws will not be 
acceptable for material thicker than 

2.2.2   Hardware

Hardware shall be as specified for each window type and shall be fabricated 
of aluminum, stainless steel, cadmium-plated steel, zinc-plated steel or 
nickel/chrome-plated steel in accordance with requirements established by 
AAMA 101.

2.3   GLASS AND GLAZING

Aluminum windows shall be designed for inside glazing, field glazing, and 
for glass types scheduled on drawings and specified in Section 08810 GLASS 
AND GLAZING.  Units shall be complete with glass and glazing provisions to 
meet AAMA 101.  Glazing material shall be compatible with aluminum, and 
shall not require painting.

2.4   FINISH

2.4.1   Anodized Aluminum Finish

Exposed surfaces of aluminum windows shall be finished with anodic coating 
conforming to AA DAF-45:  Architectural Class I, AA-M10-C22-A44, color 
anodic coating,  or thicker.  Finish shall be free of scratches and other 
blemishes.

2.4.2   Color

Color shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3   EXECUTION

3.1   INSTALLATION
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Aluminum windows shall be installed in accordance with approved shop 
drawings and manufacturer's published instructions.  Aluminum surfaces in 
contact with masonry, concrete, wood and dissimilar metals other than 
stainless steel, zinc, cadmium or small areas of white bronze, shall be 
protected from direct contact using protective materials recommended by 
AAMA 101.  The completed window installation shall be watertight in 
accordance with Section 07900 JOINT SEALING.  Glass and glazing shall be 
installed in accordance with requirements of this section and Section 08810 
GLASS AND GLAZING.

3.2   ADJUSTMENTS AND CLEANING

3.2.1   Hardware Adjustments

Final operating adjustments shall be made after glazing work is complete.  
Operating sash or ventilators shall operate smoothly and shall be 
weathertight when in locked position.

3.2.2   Cleaning

Aluminum window finish and glass shall be cleaned on exterior and interior 
sides in accordance with window manufacturer's recommendations.  Alkaline 
or abrasive agents shall not be used.  Precautions shall be taken to avoid 
scratching or marring window finish and glass surfaces.

    -- End of Section --
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SECTION 08700

BUILDERS' HARDWARE
Amendment #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 283 (1991) Determining the Rate of Air Leakage 
Through Exterior Windows, Curtain Walls 
and Doors Under Specified Pressure 
Differences Across the Specimen

BUILDERS HARDWARE MANUFACTURERS ASSOCIATION (BHMA)

BHMA L & R Directory (Effective thru Jun 1999) Directory of 
Certified Locks & Latches

BHMA Closer Directory (Effective thru Jul (1999) Directory of 
Certified Door Closers

BHMA Exit Devices Directory (Effective thru Aug 1998) Directory of 
Certified Exit Devices

BHMA A156.1 (1997) Butts and Hinges

BHMA A156.3 (1994) Exit Devices

BHMA A156.4 (1992) Door Controls - Closers

BHMA A156.5 (1992) Auxiliary Locks & Associated 
Products

BHMA A156.6 (1994) Architectural Door Trim

BHMA A156.7 (1997) Template Hinge Dimensions

BHMA A156.8 (1994) Door Controls - Overhead Stops and 
Holders

BHMA A156.13 (1994) Mortise Locks & Latches

BHMA A156.15 (1995) Closer Holder Release Devices
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BHMA A156.16 (1989) Auxiliary Hardware

BHMA A156.18 (1993) Materials and Finishes

BHMA A156.21 (1996) Thresholds

DOOR AND HARDWARE INSTITUTE (DHI)

DHI Keying Systems (1989) Keying Systems and Nomenclature

DHI Locations for CSD (1997) Recommended Locations for Builders' 
Hardware for Custom Steel Doors and Frames

DHI Locations for SSD (1990) Recommended Locations for 
Architectural Hardware for Standard Steel 
Doors and Frames

DHI ANSI/DHI A115.1G (1994) Installation Guide for Doors and 
Hardware

DHI ANSI/DHI A115-W (Varies) Wood Door Hardware Standards 
(Incl All5-W1 thru A115-W9)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1999) Fire Doors and Fire Windows

NFPA 101 (1997; Errata 97-1; TIA-97-1) Life Safety 
Code

NFPA 105 (1999) Installation of Smoke-Control Door 
Assemblies

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Hardware and Accessories; FIO.

Manufacturer's descriptive data, technical literature, catalog cuts, and 
installation instructions.  Spare parts data for locksets, exit devices, 
closers,  electro-magnetic closer holder release devices, , after approval 
of the detail drawings, and not later than  3  month(s) prior to the date 
of beneficial occupancy.  The data shall include a complete list of parts 
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and supplies, with current unit prices and source of supply.

SD-04 Drawings

Hardware Devices; GA.

Detail drawings for hardware devices for computerized keying systems, 
magnetic cards, keyless push button access control systems, and other 
electrical hardware devices showing complete wiring and schematic diagrams 
and other details required to demonstrate proper function of units.

SD-07 Schedules

Hardware Schedule; GA.

Hardware schedule listing all items to be furnished.  The schedule shall 
include for each item:  the quantities; manufacturer's name and catalog 
numbers; the ANSI number specified, sizes; detail information or catalog 
cuts; finishes; door and frame size and materials; location and hardware 
set identification cross-references to drawings; lock trim material 
thicknesses; lock trim material evaluation test results corresponding 
reference standard type number or function number from manufacturer's 
catalog if not covered by ANSI or BHMA; and list of abbreviations and 
template numbers.

Keying Schedule; GA.

Keying schedule developed in accordance with DHI Keying Systems, after the 
keying meeting with the user.

SD-13 Certificates

Hardware and Accessories; GA.

The hardware manufacturer's certificates of compliance stating that the 
supplied material or hardware item meets specified requirements.  Each 
certificate shall be signed by an official authorized to certify in behalf 
of the product manufacturer and shall identify quantity and date or dates 
of shipment or delivery to which the certificates apply.  A statement that 
the proposed hardware items appear in BHMA L & R Directory, BHMA Closer 
Directory and BHMA Exit Devices Directory directories of certified products 
may be submitted in lieu of certificates.  Furnish a separate certificate 
of compliance attesting that hardware items conform to the Section 00700 
Contract clauses pertaining to the Buy American Act.

SD-14 Samples

Locksets;  GA.

1.3   PREDELIVERY CONFERENCE

Upon approval of the Hardware Schedule, the construction Contractor shall 
arrange a conference with the hardware supplier, Contracting Officer and 
the using agency to determine keying system requirements.  Location of the 
key control storage system, set-up and key identification labeling will 
also be determined.

1.4   DELIVERY, STORAGE, AND HANDLING
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Hardware shall be delivered to the project site in the manufacturer's 
original packages.  Each article of hardware shall be individually packaged 
in the manufacturer's standard commercial carton or container, and shall be 
properly marked or labeled to be readily identifiable with the approved 
hardware schedule.  Each change key shall be tagged or otherwise identified 
with the door for which its cylinder is intended.  Where double cylinder 
functions are used or where it is not obvious which is the key side of a 
door, appropriate instructions shall be included with the lock and on the 
hardware schedule.  Manufacturer's printed installation instructions, 
fasteners, and special tools shall be included in each package.

1.5   SPECIAL TOOLS

Special tools, such as those supplied by the manufacturer, unique wrenches, 
and dogging keys, shall be provided as required to adjust hardware items.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

1.7   OPERATION AND MAINTENANCE MANUALS

Six  complete copies of maintenance instructions listing routine 
maintenance procedures, possible breakdowns and repairs, and 
troubleshooting guides shall be provided.  The instructions for electric 
locks, electric strikes, electro-magnetic closer holder release devices, 
and electric exit devices shall include simplified diagrams as installed.

PART 2   PRODUCTS

2.1   GENERAL HARDWARE REQUIREMENTS

Hardware shall conform to the requirements specified herein and the 
HARDWARE SETS listing at the end of this section.  Hardware set numbers 
correspond to the set numbers shown on the drawings.

2.2   TEMPLATES

Requirements for hardware to be mounted on metal doors or metal frames 
shall be coordinated between hardware manufacturer and door or frame 
manufacturer by use of templates and other information to establish 
location, reinforcement required, size of holes, and similar details. 
Templates of hinges shall conform to BHMA A156.7.

2.3   HINGES

Hinges shall conform to BHMA A156.1.  Hinges used on metal doors and frames 
shall also conform to BHMA A156.7.  Except as otherwise specified, hinge 
sizes shall conform to the hinge manufacturer's printed recommendations.

2.3.1   Hinges for Reverse Bevel Doors with Locks

Hinges for reverse bevel doors with locks shall have pins that are made 
nonremovable by means such as a set screw in the barrel, or safety stud, 
when the door is in the closed position.

2.3.2   Contractor's Option
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Hinges with antifriction bearings may be furnished in lieu of ball bearing 
hinges, except where prohibited for fire doors by the requirements of NFPA 
80.

2.3.3   Pivot Hinges

Pivot hinges shall conform to BHMA A156.4.

2.4   LOCKS AND LATCHES

To the maximum extent possible, locksets, latchsets and deadlocks, and all 
components thereof, including cylinders and removable cores, shall be the 
products of a single manufacturer.  Lock fronts for double-acting doors 
shall be rounded.  Strikes for wood frames and pairs of wood doors shall be 
furnished with wrought boxes.

2.4.1   Mortise Lock and Latchsets

Mortise lock, latchsets, and strikes shall be series 1000 and shall conform 
to BHMA A156.13, operational Grade 1. Strikes for security doors shall be 
rectangular without curved lip.  Mortise type locks and latches for doors 
44 mm  thick and over shall have adjustable bevel fronts or otherwise 
conform to the shape of the door.  Mortise locks shall have armored fronts.

2.4.2   Auxiliary Locks and Associated Products

Mortise dead locks and dead latches, narrow style dead locks and dead 
latches, rim latches, dead latches, and dead bolts shall conform to BHMA 
A156.5.  Bolt and latch retraction shall be dead bolt style.  Strike boxes 
shall be furnished with dead bolt and latch strikes for Grade 1.  

2.4.3   Lock Cylinders (Mortise, and Rim)

Lock cylinders shall comply with BHMA A156.5.  Lock cylinder shall have not 
less than  seven pins.  Cylinders shall have key removable type cores.  A  
master keying system shall be provided.   Construction interchangeable cores
 shall be provided. Disassembly of knob or lockset shall not be required to 
remove core from lockset. All locksets, lockable exit devices, and padlocks 
shall accept same interchangeable cores.

2.4.4   Locksets for Lead-Shielded Doors        AM #0001

Locksets for lead-shielded doors shall be provided with factory-installed 
lead linings.  Lead linings shall not be less than the thickness of the 
lead in the door in which the lockset is required.

2.4.5   Lock Trim

Lock trim shall be cast, forged, or heavy wrought construction of 
commercial plain design.  In addition to meeting the test requirement of  
or BHMA A156.13, lever handles,and escutcheons shall be 1.27 mm  thick, if 
unreinforced.  If reinforced, the outer shell shall be 0.89 mm thick and 
the combined thickness shall be 1.78 mm except that  lever shanks shall be 
1.52 mm thick.   Lever handles shall be of plain design with ends returned 
to no more than 10 mm  from the door face.Lever handle shall be of solid 
construction.

2.5   EXIT DEVICES AND EXIT DEVICE ACCESSORIES
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Exit devices and exit device accessories shall conform to BHMA A156.3, 
Grade 1.

2.5.1   Exit Devices and Auxiliary Items

Trim shall be of wrought construction and commercial plain design with 
straight, beveled, or smoothly rounded sides, corners, and edges. 
Adjustable strikes shall be provided for rim type and vertical rod devices. 
Open back strikes shall be provided for pairs of doors with mortise and 
vertical rod devices; except open back strikes shall be used on labeled 
doors only where specifically provided for in the published listings. Touch 
bars  shall be provided in lieu of conventional crossbars and arms.  
Escutcheons shall be provided not less than 175 by 55 mm.   Escutcheons 
shall be cut to suit cylinders and operating trim.

2.5.2   Door Coordinator

Door coordinator with carry bar shall be Type 21 and shall be provided for 
each pair of doors equipped with an overlapping astragal.  The coordinator 
may be  mechanically operated and shall be capable of holding the active 
door of a pair open until the inactive door has preceded it in the closing 
cycle.  When used as fire exit hardware, the coordinator and carry bar 
shall be listed or labeled by a nationally recognized independent testing 
laboratory.

2.5.3   Automatic Flush Bolts

Automatic flush bolts shall be Type 25 in accordance with BHMA A156.3, and 
shall be installed at the top and bottom of the inactive leaf of pairs of 
fire rated doors where specified in the hardware sets.  Flush bolts shall 
be mortised in the strike edge of the door.

2.6   KEYING

Locks shall be keyed in sets or subsets as scheduled.  Locks shall be 
furnished with the manufacturer's standard construction key system. Change 
keys for locks shall be stamped with change number and the inscription 
"U.S. Property - Do Not Duplicate."  Keys shall be supplied as follows:

Locks:                     2 change keys each lock.
Master keyed sets:         4 keys each set.

Construction keys:         6 total.
Blank keys:              150 total.

The keys shall be furnished to the Contracting Officer arranged in a 
container for key control system storage in sets or subsets as scheduled.

2.7   DOOR CLOSING DEVICES

Door closing devices shall conform to BHMA A156.4, Grade 1.  Closing 
devices shall be products of one manufacturer for each type specified.  The 
opening resistance of closing devices shall not exceed 67 N  applied at the 
latch stile or exceed 22 N where low opening resistance is scheduled.

2.7.1   Surface Type Closers

Surface type closers shall be Grade 1, Series  C02000 Standard Cover  with 
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options PT-4F, PT-4G, PT-4H, (Size 1 or 2 through Size 6), and PT-4D with 
back check position valve.   Except as otherwise specified, sizes shall 
conform to the manufacturer's published recommendations.  Closers for 
outswinging exterior doors shall have parallel arms or shall be top jamb 
mounted.  Closers for doors close to a wall shall be of narrow projection 
so as not to strike the wall at the 90-degree open position.   Closers on 
doors accessible to the physically handicapped shall have the closing force 
set for a push-pull of 2.27 kg (5 pounds) applied at the knob or handle for 
interior doors; for exterior doors, set to the minimum required to relatch 
the door.

2.8   DOOR CONTROLS - OVERHEAD HOLDERS

Door controls - overhead holders shall conform to BHMA A156.8.

2.9   ARCHITECTURAL DOOR TRIM

Architectural door trim shall conform to BHMA A156.6.

2.9.1   Door Protection Plates

2.9.1.1   Kick Plates

Kick plates shall be Type  J102 stainless steel. Width of plates shall be 
50 mm less than door width for single doors and 25 mm less for pairs of 
doors.  Height shall be 400 mm,  except where the bottom rail is less than 
400 mm  the plate shall extend to within 13 mm  of the panel mold or glass 
bead.  Edges of plates shall be beveled..

2.9.1.2   Mop Plates

Mop plates shall be Type  J103   stainless steel.  Width of plates shall be 
50 mm  less than door width for single doors and 25 mm less for pairs of 
doors.  The height shall be 100 mm. Edges of plates shall be beveled..

2.9.2   Push Plates

2.9.2.1   Flat Plates

Flat plates shall be Type J301 1.27 mm  thick    stainless steel   Edges of 
plates shall be beveled..

2.9.3   Door Pulls and Push/Pull Units

2.9.3.1   Door Pulls

Door pulls shall be Category J400 stainless steel of plain modern design.  
Pulls for hollow metal, mineral core wood or kalamein doors shall be Type 
J405 thru-bolted to Type J301 flat push plates.

2.9.4   Push and Pull Bars

Push and pull bars shall be Category J500, aluminum .  Edges of mounting 
plates shall be  beveled.

2.10   AUXILIARY HARDWARE

Auxiliary hardware, consisting of door holders, door stops, , shall conform 
to BHMA A156.16.  Lever extension flush bolts shall be Type L14081. 
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Dust-proof strikes shall be Type L04011 for doors that are not fire rated.  
Dust-proof strikes shall be Type L04021 for fire rated doors.  Other 
auxiliary hardware of the types listed below, shall conform to BHMA A156.16.
  Floor mounted door stop risers shall be used on all doorstops that are 
not of sufficient height to stop the door.

Garment Hooks:              

2.11   MISCELLANEOUS

2.11.1   Automatic Door Bottoms

Automatic door bottoms shall be  mortised  type with aluminum housing 
cover, anodized clear  finish.  Door bottom shall have a wool, felt, 
rubber, vinyl, or neoprene seal and shall be actuated by the opening and 
closing of the door.  The door bottom shall exclude light when the door is 
in the closed position and shall inhibit the flow of air through the unit.

2.11.2   Metal Thresholds

Thresholds shall conform to BHMA A156.21.  Thresholds for exterior doors 
shall be extruded aluminum  of the type indicated and shall provide proper 
clearance and an effective seal with specified weather stripping.   Where 
required, thresholds shall be modified to receive projecting bolts of flush 
bolts exit devices. Thresholds for doors accessible to the handicapped 
shall be beveled with slopes not exceeding 1:2 and with heights not 
exceeding 13 mm.  Air leakage rate of weatherstripping shall not exceed 
0.775 liters per second per lineal meter  of crack when tested in 
accordance with ASTM E 283 at standard test conditions.

2.11.3   Rain Drips

Extruded aluminum, not less than 1.78 mm  thick,  clear anodized .  Door 
sill rain drips shall be 38 mm to 44 mm  high by 16 mm  projection.  
Overhead rain drips shall be approximately 38 mm  high by 63 mm projection 
and shall extend 50 mm  on either side of the door opening width.

2.11.4   Aluminum Housed Type Weatherseals

Weatherseals of the type indicated shall consist of extruded aluminum 
retainers not less than 1.78 mm  wall thickness with vinyl, neoprene, 
silicone rubber, polyurethane or vinyl brush inserts.  Aluminum shall be 
clear (natural)  anodized.  Weatherseal material shall be of an 
industrial/commercial grade.  Seals shall remain functional through all 
weather and temperature conditions.  Air leakage rate of weatherstripping 
shall not exceed 0.775 liters per second per lineal meter  of crack when 
tested in accordance with ASTM E 283 at standard test conditions.

2.11.5   Gasketing

Gasketing shall be a compression type seal, silicon based, self-adhesive 
product for use on steel door frames with  steeldoors for 20-minute 45 
minute C-label 1-hour B-label 1-1/2 hour B-label. Color shall be white.  
Air leakage rate of weatherstripping shall not exceed 0.775 liters per 
second per lineal meter  of crack when tested in accordance with ASTM E 283 
at standard test conditions.

2.11.6   Key Control Storage System
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Key control storage system shall conform to BHMA A156.5, Type E8351, 
capacity 150, and shall be properly labeled for key identification.  Set 
up, identification labeling and location of the key control storage shall 
be as directed at the Predelivery Conference.

2.11.7   Door Stops

Wall stops, floor stops and combination stop and holders shall conform to 
BHMA A156.16.

2.12   FASTENINGS

Fastenings of proper type, size, quantity, and finish shall be supplied 
with each article of hardware.  Machine screws and expansion shields shall 
be used for attaching hardware to concrete or masonry.  Fastenings exposed 
to the weather in the finished work shall be of brass, bronze, or stainless 
steel.  Sex bolts, through bolts, or machine screws and grommet nuts, where 
used on reverse-bevel exterior doors equipped with half-surface or 
full-surface hinges, shall employ one-way screws or other approved 
tamperproof screws.  Screws for the jamb leaf of half-mortise and 
full-surface hinges attached to structural steel frames shall be one-way or 
other approved tamperproof type.

2.13   FINISHES

Unless otherwise specified, finishes shall conform to those identified in 
BHMA A156.18.  Where painting of primed surfaces is required, painting is 
specified in Section 09900 PAINTING, GENERAL.

2.14   HARDWARE FOR FIRE DOORS

Hardware for fire doors shall conform to the requirements of NFPA 80and 
NFPA 101.

PART 3   EXECUTION

3.1   APPLICATION

Hardware shall be located in accordance with DHI Locations for CSD and DHI 
Locations for SSD, except that deadlocks shall be mounted 1220 mm  above 
finish floor.  When approved, slight variations in locations or dimensions 
will be permitted.  Application shall be in accordance with DHI ANSI/DHI 
A115.1G or DHI ANSI/DHI A115-W.  Door control devices for exterior doors 
such as closers and holders, shall be attached to doors with thru bolts and 
nuts or sex bolts.  Alternate fastening methods may be approved by the 
Contracting Officer when manufacturers' documentation is submitted to 
verify that the fastening devices and door reinforcements are adequate to 
resist wind induced stresses.  Electric hardware items and access control 
devices shall be installed in accordance with manufacturer's printed 
installation procedures.  The door hardware for lead lined doors is 
installed on the job at the time the doors are fitted in the frames.  
Recesses for lock-sets are lined with lead butted tightly against the door 
lead.

3.1.1   Hardware for Fire Doors and Smoke-Control Door Assemblies

Hardware for fire doors shall be installed in accordance with the 
requirements of NFPA 80.  Exit devices installed on fire doors shall have a 
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visible label bearing the marking "Fire Exit Hardware".  Other hardware 
installed on fire doors, such as locksets, closers, and hinges shall have a 
visible label or stamp indicating that the hardware items have been 
approved by an approved testing agency for installation on fire-rated 
doors.  Hardware for smoke-control door assemblies shall be installed in 
accordance with NFPA 105.

3.1.2   Door-Closing Devices

Door-closing devices shall be installed and adjusted in accordance with the 
templates and printed instructions supplied by the manufacturer of the 
devices.  Insofar as practicable, doors opening to or from halls and 
corridors shall have the closer mounted on the room side of the door.

3.1.3   Key Control Storage Systems

Key control storage system shall beinstalled where directed .

3.1.4   Kick Plates and Mop Plates

Kick plates shall be installed on the push side of single-acting doors and 
on both sides of double-acting doors.  Mop plates shall be installed on the 
pull side of the single acting doors.

3.1.5   Auxiliary Hardware

Lever extension flush bolts shall be installed at the top and bottom of the 
inactive leaf of pairs of doors.  The bottom bolt shall operate into a 
dust-proof floor strike or threshold.

3.1.6   Thresholds

Thresholds shall be secured with a minimum of three fasteners per single 
door width and six fasteners per double door width with a maximum spacing 
of 300 mm.   Exterior thresholds shall be installed in a bed of sealant 
with expansion anchors and stainless steel screws, except that bronze or 
anodized bronze thresholds shall be installed with expansion anchors with 
brass screws.  Minimum screw size shall be No. 10 length, dependent on job 
conditions, with a minimum of 19 mm thread engagement into the floor or 
anchoring device used.  Thresholds shall have ends scribed neatly to jambs.

3.1.7   Rain Drips

Door sill rain drips shall align with the bottom edge of the door.  
Overhead rain drips shall align with bottom edge of door frame rabbet. 
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.8   Weatherseals

Weatherseals shall be located as indicated, snug to door face and fastened 
in place with color matched metal screws after door and frames have been 
finish painted.  Screw spacing shall be as recommended by manufacturer.

3.1.9   Gasketing

Gasketing shall be installed at the inside edge of the hinge and head and 
latch sides of door frame.  Frames shall be toleranced for a 3 mm  
clearance between door and frame.  Frames shall be treated with tape primer 
prior to installation.
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3.2   OPERATIONAL TESTS

Prior to acceptance of any electrical hardware system, an operational test 
shall be performed to determine if devices are operating as intended by the 
specifications.  Wiring shall be tested for correct voltage, current 
carrying capacity, and proper grounding.  Stray voltages in lock wiring 
shall be eliminated to prevent locking devices from releasing in critical 
situations.

3.3   FIELD QUALITY CONTROL

 Supplier shall inspect the completed installation and certify that the 
hardware has been furnished and installed in accordance with the 
manufacturers' instructions and as specified.  The inspection report shall 
identify any malfunctioning items and recommend adjustment or replacement 
as appropriate.

3.4   HARDWARE SETS

  HW-1   Door no. 1,3

2 pr.      Pivots, C07162, by door manufacturer x finish to match door 
2 ea.      Intermediate pivots, C07382, by door manufacturer x finish to
           match door
1 ea.      Exit device, type 6, Function 08 (cylinder dogging) x RHR x 626
1 ea.      Exit device, type 6, Function 02 (cylinder dogging) x trim to
           match active door x 626
2 ea.      Closers, C02041 x finish to match door (Provide adapter as needed
           to allow for clearance of overhead door stop.)
2 ea.      Overhead stop, C22541 x 626 
1 ea.      Threshold, J33130 as detailed x 628
1 set      Weatherstripping, at head, jambs and meeting stiles
1 set      Rain Drip @ Door Bottom x 628

HW-2   Door no. 2

2 pr.      Pivots, C07162, by door manufacturer x finish to match
           door 
2 ea.      Intermediate pivots, C07382, by door manufacturer x finish
           to match door
1 ea.      Push bar by door manufacturer x factory finish to match
              doors.
1 ea       Pull bar by door manufacturer x factory finish to match
              doors
2 ea.      Closers, C02041 x finish to match door (Provide adapter as needed
           to allow for clearance of overhead door stop.)
2 ea.      Overhead stop, C22541 x 626 

HW-3   Door no. 4

1 1/2 pr.  Pivots, C07162, by door manufacturer x finish to match door 
1 ea.      Intermediate pivots, C07382, by door manufacturer x finish
           to match door
1 ea.      Closer, C02041 x finish to match door (Provide adapter as needed
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           to allow for clearance of overhead door stop.)
1 ea.      Exit device, type 6, Function 08 x 626
 ea.       Overhead stop, C22541 x 626 
1 ea.      Threshold, J33130 x 626
1 set      Weatherstripping, at head and jambs and stiles
1 set      Rain drip @ Door Bottom x 628

HW-4   Door no. 5,5A

1 ½ pr.    Hinges, A2112 x 626
1 ea.      Lockset, AM #0001 F12 x 626
1 ea.      Overhead stop, C22541 x 626
1 ea.      Threshold, J32183 x 626
1 set      Weatherstripping, at head and jambs and stiles
1 set      Rain drip @ head and door bottom x 628
1 ea.      Door sweep, R3C415 X 626

HW-5   Door no. 6

4 pr.      Hinges, A2112 x 626
1 ea.      Lockset, AM #0001 F12 x 626
1 set      Self Latching Extension Flush Bolt set (Type 27) x 626
1 ea.      Overhead stop, C22541 x 626
1 ea.      Threshold, J32183 x 626
1 set      Weatherstripping, at head and jambs and stiles
1 set      Rain drip @ head and door bottom x 628
1 ea.      Door sweep, R3C415 X 626

HW-6      Door no. 10  (Fire Rated)

1 ½ pr.    Hinges, A5111 x 630 
1 ea.      Lockset, AM #0001 F12 x 630 (Ensure key side of lockset faces room 
        
           number A107, COMMO room, only)
1 ea.      Closer, C02021 x 630
1 ea.      Kickplate, J102 x 630
1 ea.      Stop, L22161 x 630
1 ea.      Threshold, J32130 x 628

HW-7   Door no. 11 

1 ½ pr.    Hinges, A2112 x 626
1 ea.      Lockset, AM #0001 F12 x 626
1 ea.      Stop, L22161 x 626
1 ea.      Threshold, J32130 x 628

HW-8    Door no. 12, 13

1 ½ pr.    Hinges, A5111 x 630
1 ea.      Push Plate, J304 x 630
1 ea.      Pull Plate, J407 x 630
1 ea.      Closer, C02021 x 689
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1 ea.      Kickplate, J102 x 630
1 ea.      Mop Plate, J103 x 630
1 ea.      Stop, L22141 x 626
 

HW-9    Door no. 14

1 ½ pr.    Hinges, A5111 x 626
1 ea.      Lockset, F07 x 626
1 ea.      Closer, C02021 x 689
1 ea.      Kickplate, J102 x 630
1 ea.      Mop plate, J103 x 630
1 ea.      Stop, L51371 x ES x 630
1 ea.      Threshold, J32130 x 628

HW-10   Door no. 15

1 ½ pr.    Hinges, A2112 x 626
1 ea.      Lockset, F07 x 626
1 ea.      Stop, L22161 x 626
1 ea.      Threshold, J32130 x 628

HW-11   Door no. 16 (Fire Rated)

1 ½ pr.    Hinges, A2112 x 626
1 ea.      Lockset, F07 x 626
1 ea.      Closer, C02021 x 689
1 ea.      Kickplate, J102 x 626
1 ea.      Stop, L22161 x 626
1 ea.      Threshold, J32130 x 628

HW-12   Door no. 17    (Fire Rated)

3  pr.     Hinges, A5111 x 630
1 ea.      Exit device, Type 3, Function 08 x 630
1 ea.      Exit device, Type 2, Function 01 x 630
2 ea.      Closers, C02011 x 689 (Provide adapter as needed
           to allow for clearance of overhead door stop.)
2 ea.      Kickplates, J102 x 630
2 ea.      Overhead stops, C22541 x 626
1 ea.      Threshold, J32130 X 628

HW-13   Door no. 18    (Fire Rated) 

4 pr.      Hinges, A5111 x 630
1 ea.      Lockset, AM #0001 F12 x 630
1 ea.      Automatic flushbolt, Type 25 x 630
2 ea.      Closers, C02021, PT-4G x 689 (Provide adapter as needed
           to allow for clearance of overhead door stop.)
2 ea.      Kickplate, J102 x 630
1 ea.      Coordinator, Type 21A x 630
2 ea.      Overhead stop, C22541 x 630
1 ea.      Dust proof strike, L04011 x 628
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1 ea.      Threshold, J32130 x 628

HW-14   Door no. 19

By manufacturer

HW-15   Door no. 20 (Smoke Barrier)

3 pr.      Hinges, A5111 x 630
1 ea.      Latchset, F01 x 630
2 ea.      Closers, C02011, PT-4G x 689
           (Provide adapter as needed to allow for clearance of overhead
           door stop.)
2 ea.      Overhead stop, C22541 x 626  
1 ea.      Automatic flushbolt, Type 25 x 630
1 ea.      Dustproof strike, L004011 x 628
1 ea.      Coordinator, Type 21A x 630
2 ea.      Electro-magnetic overhead holders, C00011 x 630 (Ref. Fire
           Alarm/Detection dwg.
           dwg. sht. FP-5.)
1 set      Smoke control system (including weatherstripping,
           overlapping steel astragal,
           automatic door bottom, and threshold)

HW-16   Door no. 21

3 pr.      Hinges, A2112 x 626
1 ea.      Lockset, AM #0001 F12 by door manufacturer x finish to match door
2 ea.      Closer, C02021 by door manufacturer x finish to match door
           (Provide adapter as needed to allow for clearance of overhead
           door stop.)
1 ea.      Automatic flushbolt, Type 25 x finish to match door
1 ea.      Dust proof strike, L04011 x 628
2 ea.      Overhead holder, C22511 x 626

HW-17   Door no. 22

1 ½ pr.    Hinges, A2112 x 626
1 ea.      Lockset, F05 x 626
1 ea.      Stop, L12141 x 626

HW-18   Door no. 23, 24

1 ½ pr.    Hinges, A2112 x 626
1 ea.      Lockset, AM #0001 F12 x 626
1 ea.      Stop, L12141 x 626

HW-19   Door no. 25
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1 ½ pr.    Hinges, A2112 x 626
1 ea.      Lockset, F07 x 626
1 ea.      Stop, L12141 x 626

HW-20   Door no. 26

3 ea.      Pivots, C07111 x 626 (for lead lined door)                AM #0001
2 ea.      Intermediate pivots, 07311 x 828 (for lead lined door)
1 ea.      Lockset, F07 x 626 (for lead lined door)
1 ea.      Self latching extension flush bolt set, Type 27 x 626
1 ea.      Dust proof strike, L04011 x 628
2 ea.      Overhead holders, C22511 x 626

HW-21   Door no. 27

1 ea.      Hinges, A2112 x 626
1 ea.      Latchset, F01 x 626
1 ea.      Closer, C02011 x 689
1 ea.      Kickplate, J102 x 630
1 ea.      Stop, L12141 x 626

HW-22   Door no. 30, 31, 33

   BY MANUFACTURER

    -- End of Section --
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SECTION 08810

GLASS AND GLAZING
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984; R 1994) Safety Performance 
Specifications and Methods of Test for 
Safety Glazing Materials Used in Buildings 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 509 (1994) Elastomeric Cellular Preformed 
Gasket and Sealing Material

ASTM C 669 (1995) Glazing Compounds for Back Bedding 
and Face Glazing of Metal Sash 

ASTM C 864 (1998) Dense Elastomeric Compression Seal 
Gaskets, Setting Blocks, and Spacers

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1036 (1991; R 1997) Flat Glass

ASTM C 1048 (1997b) Heat-Treated Flat Glass - Kind HS, 
Kind FT Coated and Uncoated Glass

ASTM C 1172 (1996) Laminated Architectural Flat Glass

ASTM C 1349 (1996) Architectural Flat Glass Clad 
Polycarbonate

ASTM D 395 (1989; R 1994) Rubber Property - 
Compression Set

ASTM E 119 (1998) Fire Tests of Building Construction 
and Materials

ASTM E 773 (1997) Accelerated Weathering of Sealed 
Insulating Glass Units

ASTM E 774 (1997) Classification of the Durability of 
Sealed Insulating Glass Units

ASTM E 1300 (1998) Determining the Minimum Thickness 
and Type of Glass Required to Resist a 
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Specified Load 

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1995) Minimum Design Loads for Buildings 
and Other Structures

CODE OF FEDERAL REGULATIONS (CFR)

16 CFR 1201 Safety Standard for Architectural Glazing 
Materials

COMMERCIAL ITEM DESCRIPTION (CID)

CID A-A-378 (Basic) Putty Linseed Oil Type, (for 
Wood-Sash-Glazing)

GLASS ASSOCIATION OF NORTH AMERICA (GANA)

GANA Glazing Manual (1997) Glazing Manual

GANA Standards Manual (1995) Engineering Standards Manual 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 80 (1999) Fire Doors and Fire Windows

NFPA 252 (1995) Fire Tests of Door Assemblies

NFPA 257 (1996) Fire Tests for Window and Glass 
Block Assemblies

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Glass; FIO.  Glazing Accessories; FIO.

Manufacturer's descriptive product data, handling and storage 
recommendations, installation instructions, and cleaning instructions.

SD-04 Drawings

Glazing Materials and Accessories; FIO.

Drawings showing complete details of the proposed setting methods, mullion 
details, edge blocking, size of openings, frame details, materials, and 
types and thickness of glass.

Drawing showing complete details of the proposed setting methods and 
materials.

SD-13 Certificates
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Glass; FIO.

Certificates stating that the glass meets the specified requirements.  
Labels or manufacturers marking affixed to the glass will be accepted in 
lieu of certificates.

SD-14 Samples

Glass; FIO.

Two  samples of each of the following: tinted glass AM# 0001 laminated 
glass, spandral glass and insulating glass units.

1.3   SYSTEM DESCRIPTION

Glazing systems shall be fabricated and installed watertight and airtight 
to withstand thermal movement and wind loading without glass breakage, 
gasket failure, deterioration of glazing accessories, and defects in the 
work.  Glazed panels shall comply with the safety standards, as indicated 
in accordance with ANSI Z97.1.  Glazed panels shall comply with indicated 
wind/snow loading in accordance with ASTM E 1300. 

1.4   DELIVERY, STORAGE AND HANDLING

Glazing compounds shall be delivered to the site in the manufacturer's 
unopened containers.  Glass shall be stored indoors in a safe, well 
ventilated dry location in accordance with manufacturer's instructions, and 
shall not be unpacked until needed for installation.  Glass shall not be 
stored on site over 1 month.

1.5   PROJECT/SITE CONDITIONS

Glazing work shall not be started until outdoor temperature is above  and 
rising, unless procedures recommended by glass manufacturer and approved by 
Contracting Officer are made to warm the glass and rabbet surfaces.  
Ventilation shall be provided to prevent condensation of moisture on 
glazing work during installation.  Glazing work shall not be performed 
during damp or raining weather.

1.6   WARRANTY

1.6.1   Insulating Glass

Manufacturer shall warrant the insulating glass to be free of fogging or 
film formation on the internal glass surfaces caused by failure of the 
hermetic seal for a period of 10 years from Date of Substantial Completion. 
 Warranty shall be signed by manufacturer.

AM# 0001 1.6.2   Monolithic Reflective Glass

Manufacturer shall warrant the monolithic reflective glass to be free of 
peeling or deteriorating of coating for a period of 10 years after Date of 
Substantial Completion.  Warranty shall be signed by manufacturer.

AM# 0001 

PART 2   PRODUCTS
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2.1   FLOAT GLASS

2.1.1   Annealed Glass

Annealed glass shall be Type I transparent flat type, Class 1 - AM# 0001, 
Quality q3 - glazing select, 62 percent light transmittance, 0.73 percent 
shading coefficient, conforming to ASTM C 1036.  Color shall be clear and 
bronze tinted.

2.2   INSULATING GLASS

Insulating glass shall be Class A preassembled units of dual-seal 
construction consisting of lites of 1/8" glass separated by an aluminum 
spacer and 1/2" dehydrated space conforming to ASTM E 773 and ASTM E 774.  
Spacer shall be roll-formed, with bent or tightly welded or keyed and 
sealed joints to completely seal the spacer periphery and eliminate 
moisture and hydrocarbon vapor transmission into airspace through the 
corners.  Primary seal shall be compressed polyisobutylene and the 
secondary seal shall be a specially formulated silicone.  Glass types shall 
be as follows:

2.3   HEAT-TREATED GLASS

Heat-treated glass shall conform to the following requirements.

2.3.1   Tempered Glass

Tempered glass shall be kind FT fully tempered transparent flat type, Class 
1-clear and 2-tinted, Condition A uncoated surface, Quality q3 - glazing 
select, conforming to ASTM C 1048 and GANA Standards Manual.  Color shall 
be clear and bronze tinted.

2.4   LAMINATED GLAZINGS

2.4.1   Laminated Glass (at Teller's Cage)

Laminated glass shall consist of two layers of Type I transparent float 
glass, Class 1-clear and 2-tinted Quality q3 - glazing select, conforming 
to ASTM C 1036.  Glass shall be bonded together with  thick PVB inter layer 
under pressure, or alternatives such as resin laminates, conforming to 
requirements of 16 CFR 1201 and ASTM C 1172.  Color shall be clear glass, 
1/4" thick AM# 0001 at Tellers cages and bronze tinted at exterior glass 
entrances and window wall insulating glass.

2.5   SPANDREL GLASS

2.5.1   Ceramic-Opacified Spandrel Glass

Ceramic-opacified spandrel glass shall be kind HS heat-strengthened 
transparent flat type, Condition B, coated with a colored ceramic material 
on No. 3 surface, Quality q3 - glazing select, conforming to ASTM C 1048.  
Glass performance shall be  shading coefficient 0.72.  Color shall be bronze.
 AM# 0001 Spandral glass shall have factory applied insulation,1-inch 
fiberglass and foil, 3 pound density with aluminum foil vapor barrier with 
a U value of 0.23, R value of 4.35.

2.6   GLAZING ACCESSORIES

2.6.1   Preformed Tape
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Preformed tape shall be elastomeric rubber extruded into a ribbon of a 
width and thickness suitable for specific application.  Tape shall be of 
type which will remain resilient, have excellent adhesion, and be 
chemically compatible to glass, metal, or wood.

2.6.2   Sealant

Sealant shall be elastomeric conforming to ASTM C 920, Type S or M, Grade 
NS, Class 12.5, Use G, of type chemically compatible with setting blocks, 
preformed sealing tape and sealants used in manufacturing insulating glass. 
 Color of sealant shall match the frame.

2.6.3   Glazing Gaskets

Glazing gaskets shall be extruded with continuous integral locking 
projection designed to engage into metal glass holding members to provide a 
watertight seal during dynamic loading, building movements and thermal 
movements.  Glazing gaskets for a single glazed opening shall be continuous 
one-piece units with factory-fabricated injection-molded corners free of 
flashing and burrs.  Glazing gaskets shall be in lengths or units 
recommended by manufacturer to ensure against pull-back at corners.  
Glazing gasket profiles shall be as indicated on drawings.

2.6.3.1   Fixed Glazing Gaskets

Fixed glazing gaskets shall be closed-cell (sponge) smooth extruded 
compression gaskets of cured elastomeric virgin neoprene compounds 
conforming to ASTM C 509, Type 2, Option 1.

2.6.3.2   Wedge Glazing Gaskets

Wedge glazing gaskets shall be high-quality extrusions of cured elastomeric 
virgin neoprene compounds, ozone resistant, conforming to ASTM C 864, 
Option 1, Shore A durometer between 65 and 75.

2.6.3.3   Aluminum Framing Glazing Gaskets

Glazing gaskets for aluminum framing shall be permanent, elastic, 
non-shrinking, non-migrating, watertight and weathertight.

2.6.4   Putty and Glazing Compound

Glazing compound shall conform to ASTM C 669 for face-glazing metal sash.  
Putty shall be linseed oil type conforming to CID A-A-378 for face-glazing 
primed wood sash.  Putty and glazing compounds shall not be used with 
insulating glass or laminated glass.

2.6.5   Setting and Edge Blocking

Neoprene setting blocks shall be dense extruded type conforming to ASTM D 
395, Method B, Shore A durometer between 70 and 90.  Edge blocking shall be 
Shore A durometer of 50 (+ or - 5).  Silicone setting blocks shall be 
required when blocks are in contact with silicone sealant.  Profiles, 
lengths and locations shall be as required and recommended in writing by 
glass manufacturer.

PART 3   EXECUTION
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3.1   PREPARATION

Openings and framing systems scheduled to receive glass shall be examined 
for compliance with approved shop drawings, GANA Glazing Manual and glass 
manufacturer's recommendations including size, squareness, offsets at 
corners, presence and function of weep system, face and edge clearance 
requirements and effective sealing between joints of glass-framing members. 
Detrimental materials shall be removed from glazing rabbet and glass 
surfaces and wiped dry with solvent.  Glazing surfaces shall be dry and 
free of frost.

3.2   INSTALLATION

Glass and glazing work shall be performed in accordance with approved shop 
drawings, GANA Glazing Manual, glass manufacturer's instructions and 
warranty requirements.  Glass shall be installed with factory labels intact 
and removed only when instructed.  Wired glass and fire/safety rated glass 
shall be installed in accordance with NFPA 80.  Edges and corners shall not 
be ground, nipped or cut after leaving factory.  Springing, forcing or 
twisting of units during installation will not be permitted.

3.3   CLEANING

Upon completion of project, outside surfaces of glass shall be washed clean 
and the inside surfaces of glass shall be washed and polished in accordance 
with glass manufacturer's recommendations.

3.4   PROTECTION

Glass work shall be protected immediately after installation.  Glazed 
openings shall be identified with suitable warning tapes, cloth or paper 
flags, attached with non-staining adhesives.  Reflective glass shall be 
protected with a protective material to eliminate any contamination of the 
reflective coating.  Protective material shall be placed far enough away 
from the coated glass to allow air to circulate to reduce heat buildup and 
moisture accumulation on the glass.  Glass units which are broken, chipped, 
cracked, abraded, or otherwise damaged during construction activities shall 
be removed and replaced with new units.

        -- End of Section --
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SECTION 09250

GYPSUM WALLBOARD
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A108.11 (1992) Interior Installation of 
Cementitious Backup Units

ANSI A118.9 (1992) Test Methods and Specifications for 
Cementitious Backer Units

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 580/A 580M (1998) Stainless Steel Wire

ASTM A 853 (1993) Steel Wire, Carbon, for General Use

ASTM B 164 (1998) Nickel-Copper Alloy Rod, Bar, and 
Wire

ASTM C 36 (1997) Gypsum Wallboard

ASTM C 79/C 79M (1997) Treated Core and Non treated Core 
Gypsum Sheathing Board

ASTM C 475 (1994) Joint Compound and Joint Tape for 
Finishing Gypsum Board

ASTM C 514 (1996) Nails for the Application of Gypsum 
Board

ASTM C 557 (1993a) Adhesive for Fastening Gypsum 
Wallboard to Wood Framing

ASTM C 630/C 630M (1996a) Water-Resistant Gypsum Backing 
Board

ASTM C 645 (1998) Nonstructural Steel Framing Members

ASTM C 754 (1997) Installation of Steel Framing 
Members to Receive Screw-Attached Gypsum 
Panel Products

ASTM C 840 (1998) Application and Finishing of Gypsum 
Board

ASTM C 931/C 931M (1995a) Exterior Gypsum Soffit Board
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ASTM C 955 (1998) Load-Bearing (Transverse and Axial) 
Steel Studs, Runners (Tracks), and Bracing 
or Bridging for Screw Application of 
Gypsum Panel Products and Metal Plaster 
Bases

ASTM C 960/C 960M (1997) Predecorated Gypsum Board

ASTM C 1002 (1998) Steel Drill Screws for the 
Application of Gypsum Board or Metal 
Plaster Bases

ASTM C 1047 (1998) Accessories for Gypsum Wallboard 
and Gypsum Veneer Base

ASTM C 1177/C 1177M (1996) Glass Mat Gypsum Substrate for Use 
as Sheathing

ASTM C 1178/C 1178M (1996) Glass Mat Water-Resistant Gypsum 
Backing Panel

GYPSUM ASSOCIATION (GA)

GA 214 (1996) Recommended Levels of Gypsum Board 
Finish

GA 216 (1996) Application and Finishing of Gypsum 
Board

GA 600 (1997) Fire Resistance Design Manual

UNDERWRITERS LABORATORIES (UL)

UL Fire Resist Dir (1998) Fire Resistance Directory (2 Vol.)

1.2   SYSTEM DESCRIPTION

1.2.1   Fire-Rated Construction

Joints of fire-rated gypsum board enclosures shall be closed and sealed in 
accordance with UL test requirements or GA requirements, and as required to 
meet pressurization requirements.  Penetrations through rated partitions 
and ceilings shall be sealed tight in accordance with tested systems.  Fire 
ratings shall be as indicated.

1.2.2   Pressurized Enclosures

Pressurized fire-rated gypsum board enclosures shall allow the mechanical 
and electrical life-safety systems to operate in accordance with the design 
intent.  Air pressure within elevator shaft shall be   Air pressure within 
stair shaft shall be   Maximum mid-span deflection shall be L/360.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
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PROCEDURES:

SD-04 Drawings

Steel Framing; FIO.  Control Joints; FIO.  Fire-Resistant Assemblies; FIO.

Drawings and installation details for ceiling framing, furring, special 
wall framing, and framed openings in walls and ceilings.

SD-13 Certificates

Gypsum Wallboard; FIO.  AM# 0001 Tile Backer Board; FIO.  Exterior Gypsum 
Soffit Board; FIO.  Steel Framing; FIO.  Fire-Rated Gypsum Board; FIO; AM# 
0001 Exterior Cement Board; FIO.

Certificates stating that the steel framing and gypsum wallboard meet the 
specified requirements.

AM# 0001 
SD-14 Samples

Texture Coating; __GA___.

AM# 0001 Three samples indicating range of "Knock-Down" texture on 8-inches 
by 12-inches gysum board.  Submittal sample must be approved prior to 
proceeding with the work.  

1.4   QUALIFICATIONS

Manufacturer shall specialize in manufacturing the types of material 
specified and shall have a minimum of 5 years of documented successful 
experience.  Installer shall specialize in the type of gypsum board work 
required and shall have a minimum of 3 years of documented successful 
experience.

1.5   DELIVERY, STORAGE AND HANDLING

Materials shall be delivered in original containers bearing the name of 
manufacturer, contents, and brand name.  Materials shall be stored off the 
ground in a weathertight structure for protection.  Gypsum boards shall be 
stacked flat, off floor and supported to prevent sagging and warpage.  
Adhesives and joint materials shall be stored in accordance with 
manufacturer's printed instructions.  Damaged or deteriorated materials 
shall be removed from jobsite.

1.6   ENVIRONMENTAL CONDITIONS

Environmental conditions for application and finishing of gypsum board 
shall be in accordance with ASTM C 840.  During the application of gypsum 
board without adhesive, a room temperature of not less than  shall be 
maintained.  During the application of gypsum board with adhesive, a room 
temperature of not less than  shall be maintained for 48 hours prior to 
application and continuously afterwards until completely dry.  Building 
spaces shall be ventilated to remove water not required for drying joint 
treatment materials.  Drafts shall be avoided during dry hot weather to 
prevent materials from drying too rapidly.

PART 2   MATERIALS
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2.1   NON-LOADBEARING STUD WALLS

2.1.1   Studs

Studs for non-load bearing walls shall conform to ASTM C 645.  Studs shall 
be C-shaped, roll formed steel with minimum uncoated design thickness of 
0.0478 INCHES (20 GAUGE) AM# 0001at 16-inches O.C. made from G40 hot-dip 
galvanized coated sheet.

2.1.2   Runner Tracks

Floor and ceiling runner tracks shall conform to ASTM C 645.  Tracks shall 
be prefabricated, U-shaped with minimum  flanges, unpunched web, thickness 
to match studs, made from G40 hot-dip galvanized coated sheet.

2.2   SUSPENDED CEILING FRAMING

Suspended ceiling framing system shall have the capability to support the 
finished ceiling, light fixtures, air diffusers, and accessories, as shown. 
 The suspension system shall have a maximum deflection of L/240.  Carrying 
channels shall be formed from minimum  thick cold-rolled steel,   Furring 
members shall be formed from cold-rolled steel,   Carrying channels and 
furring members shall be made from hot-dip galvanized coated sheet.

2.3   GYPSUM BOARD

Gypsum board shall have square-cut ends, tapered or beveled edges and shall 
be maximum possible length.  Gypsum board thickness shall be as shown.

2.3.1   Standard Gypsum Board

Regular gypsum board shall conform to ASTM C 36, and shall be  wide.

2.3.2   Fire-Rated Gypsum Board

Fire-rated gypsum board shall conform to ASTM C 36, and shall be Type X or 
Type C as required,  wide.

2.3.3   AM# 0001 Tile Backer  Board

Tile backer board shall be 5/8" thick, regular, with water resistant core, 
fiberglass surface mats front and back with water and vapor retardant 
coating, paintable surfaces and shall be  width and maximum permissible 
length.

2.3.4   Exterior Cement Board

FExterior cement board shall be a non-combustible portland cement product.  
Board shall be 4' x 8' with minimum thickness of 5/8".  Boards shall 
consist of an aggregated portland cement core, faced on both sides and 
wrapped on long edges with an embedded polymer-coated glass fiber mesh.  
Bonding surface shall have a rough texture.  Exterior cement shall comply 
with the following requirements:
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PROPERTY                       TEST METHOD                 REQUIREMENT 

Flexural Strength               ASTM C 947                  750 psi, min.
Compressive Strength            ASTM D 2394                 1250 psi, min.
Crack Resistance                ASTM E 72                   No Cracking
Non-combustibility              ASTM E 136                  Pass
Flame Spread/Smoke              ASTM E 84                   5/0 max.
Water Absorption                ASTM C 948                  15%
Fastener Pull Resistance        ASTM C 473                  120 lb.
                                                            (wet or dry)

2.3.5   Exterior Gypsum Soffit Board

Exterior gypsum soffit board shall conform to ASTM C 931/C 931M,  Type X,  
wide.

2.3.6   Exterior Sheathing Board

Exterior sheathing board shall conform to ASTM C 79/C 79M, Type X, shall 
have water-resistant core, water-repellant paper faces each side, with 
tongue-and-groove edges, and be  wide, or square edges and  wide, with a 
minimum thickness of 5/8 inches..

2.4   TRIM, MOLDINGS, AND ACCESSORIES

2.4.1   Taping and Embedding Compound

Taping and embedding compound shall conform to ASTM C 475.  Compound shall 
be specifically formulated and manufactured for use in embedding tape at 
gypsum wallboard joints and fastener heads, and shall be compatible with 
tape and substrate.

2.4.2   Finishing or Topping Compound

Finishing or topping compound shall conform to ASTM C 475.  Compound shall 
be specifically formulated and manufactured for use as a finishing compound 
for gypsum board.

2.4.3   All-Purpose Compound

All-purpose compound shall be specifically formulated and manufactured to 
use as a taping and finishing compound, and shall be compatible with tape 
and substrate.

2.4.4   Joint Tape

Joint tape shall conform to ASTM C 475 and shall be as recommended by 
gypsum board manufacturer.

2.4.5   Trim, Control Joints, Beads, Stops and Nosings

Items used to protect edges, corners, and to provide architectural features 
shall be in accordance with ASTM C 1047.

2.5   FASTENINGS AND ADHESIVES

2.5.1   Nails
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Nails shall conform to ASTM C 514.  Nails shall be hard-drawn low or 
medium-low carbon steel, suitable for intended use.

2.5.2   Screws

Screws shall conform to ASTM C 1002.  Screws shall be self-drilling and 
self-tapping steel, Type S for wood or light-gauge steel framing.

2.5.3   Hangers

Suspended ceiling runner channel hangers shall be soft, annealed steel wire 
not less than No. 8 SWG, conforming to ASTM A 853.

2.5.4   Wire and Clip Type Fastenings

Tie wire, clips, rings, and other fastenings shall be corrosion-resisting 
steel conforming to ASTM A 580/A 580M, composition 302, 304, or 316, 
Condition A.

2.5.4.1   Tie Wire

Tie wire for constructing partitions and vertical furring, for securing 
metal lath to supports, and for lacing shall be not less than No. 18 SWG.  
Tie wire for other applications shall be not less than No. 16 AWG.

2.5.4.2   Clips

Clips used in lieu of tie wire for securing the furring channels to the 
runner channels in ceiling construction shall be made from strip not less 
than  thick or shall be hairpin clip, formed of wire not less than  nominal 
diameter.  Other clips and rings or fastenings of similar materials shall 
be equivalent in holding power to that provided by tie wire for the 
specific application.

PART 3   EXECUTION

3.1   INTERIOR WALL FRAMING

Steel framing and furring members shall be installed in accordance with 
ASTM C 754.  Members shall be in alignment with spacings not to exceed the 
maximum spacings indicated on drawings.  Runners shall be aligned 
accurately at the floor and ceiling and securely anchored.

3.1.1   Wall Openings

The framing system shall provide for the installation and anchorage of the 
required subframes or finish frames for wall openings at doors, 
pass-through openings, and access panels.  Partitions abutting continuous 
suspended ceilings shall be strengthened for rigidity at rough openings of 
more than  wide.  Studs at openings shall be  minimum bare metal thickness 
and spot grouted at jamb anchor inserts.  Double studs shall be fastened 
together with screws and secured to floor and overhead runners.  Two studs, 
fastened back to back,  shall be used for framing sdoors.

3.1.2   Wall Control Joints

Control joints for expansion and contraction in the walls shall be 
constructed with double studs installed  apart in interior walls or wall 
furring where indicated on drawings.  Control joint spacing shall not 
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exceed   Ceiling-height door frames may be used as vertical control joints. 
 Door frames of less than ceiling height may be used as control joints only 
if standard control joints extend to ceiling from both corners of top of 
door frame.  Control joints between studs shall be filled with  insulation 
in fire rated partitions.

3.1.3   Blocking

Blocking shall be provided as necessary for mounted equipment.  Blocking 
shall be AM# 0001 wood and shall be cut to fit between framing members.  
Blocking shall be rigidly anchored to the framing members.  Under no 
circumstances will accessories or other wall mounted equipment be anchored 
directly to gypsum wallboard.

3.2   SUSPENDED CEILING FRAMING

Suspended ceiling system framing shall be installed in accordance with ASTM 
C 754.

3.2.1   Hangers

Hangers shall be spaced not more than  along runner channels and  in the 
other direction or  in both directions unless otherwise indicated.  
Locations of hanger wires shall be coordinated with other work.  Hangers at 
ends of runner channels shall be located not more than  from wall.  Hanger 
wire shall be looped around bottom chord of open-web steel joists, or 
secured to structural elements with suitable fasteners.  Sags or twists 
which develop in the suspended system shall be adjusted.  Damaged or faulty 
parts shall be replaced.

3.2.2   Main Runners

Main runner channels shall be installed in accordance with ASTM C 754.  
Hanger wires shall be double strand saddle-tied to runner channels and the 
ends of hanger wire shall be twisted three times around itself.  Main 
runners shall be located to within  of the paralleling wall to support the 
ends of cross furring.  Main runners shall not come in contact with 
abutting masonry or concrete walls.  Where main runners are spliced, ends 
shall be overlapped  with flanges of channels interlocked, and shall be 
securely tied at each end of splice with wire looped twice around the 
channels.

3.2.3   Furring Channels

Furring channels shall be spaced in accordance with ASTM C 754.  Furring 
channels shall be secured to the runner channels and to structural supports 
at each crossing with tie wire, hairpin clips, or equivalent fastenings.  
Furring channels shall be located within  of parallel walls and beams, and 
shall be cut  short of abutting walls.

3.2.4   Ceiling Openings

Support members shall be provided as required at ceiling openings for 
access panels, recessed light fixtures, and air supply or exhaust.  Support 
members shall be not less than  main runner channels and vertically 
installed suspension wires or straps shall be located to provide at least 
the minimum support specified herein for furring and wallboard attachment.  
Intermediate structural members not a part of the structural system, shall 
be provided for attachment or suspension of support members.
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3.2.5   Light Fixtures and Air Diffusers

Light fixtures and air diffusers shall be supported directly from suspended 
ceiling runners.  Wires shall be provided at appropriate locations to carry 
the weight of recessed or surface mounted light fixtures and air diffusers.

3.2.6   Control Joints

Ceiling control joints for expansion and contraction shall be located where 
indicated on drawings.  A control joint or intermediate blocking shall be 
installed where ceiling framing members change direction.

3.2.6.1   Interior Ceilings With Perimeter Relief

Control joints shall be installed so that linear dimensions between control 
joints shall not exceed  in either direction nor more than 

3.2.6.2   Interior Ceilings Without Perimeter Relief

Control joints shall be installed so that linear dimensions between control 
joints shall not exceed  in either direction nor more than 

3.3   APPLICATION OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840, GA 214 AM# 
0001  as specified.  Paragraph 17.3.1 GENERAL of ASTM C 840 which permits 
usage of water resistant gypsum board as a base for adhesive application of 
ceramic or plastic tile on ceilings, does not apply.  Edges and ends of 
gypsum boards shall be cut to obtain neat fitting joints.  End joints of 
adjoining boards shall be staggered, and shall be staggered on opposite 
sides of wall.  Boards shall be applied with moderate contact without 
forcing in place.  Holes for pipes, fixtures or other small openings shall 
be cut with a tool which will provide a neat fit.  Screws shall be driven 
so that the heads are slightly below the plane of paper face.  Fracturing 
the paper face or damaging the core shall be avoided.  Trim shall be 
installed at external and internal angles formed by the intersecting gypsum 
board surfaces with other surfaces.  Corner beads shall be installed to 
vertical and horizontal corners in accordance with manufacturer's published 
instructions.  Boards of maximum practical length shall be used so that an 
absolute minimum number of end joints occur.  Gypsum board partitions in 
rooms with ceiling heights less than 10'-0" shall have full height boards 
installed vertically, with no end joints in the gypsum installation.

3.3.1   Two-Ply Gypsum Board

Second layer of gypsum board shall be applied perpendicular to first layer 
with joints staggered and secured with mechanical fasteners.  AM# 0001

3.3.2   Tile Backer Board

Tile backer board shall be installed per manufacturer's instructions for 
walls and ceilings.

3.3.3   Exterior Cement Board

Exterior cement board shall be attached on metal studs with self-tapping, 
wafer head, corrosion resistant screws.  Screws and nails for application 
of the board shall be spaced not more than 8" on center on each supporting 
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member.  Edges and ends of boards shall be butted snugly, with vertical 
joints staggered, and joints treated with exterior tape, as recommended by 
system manufacturer..

3.3.4   Exterior Gypsum Sheathing

Exterior gypsum sheathing  and glass mat gypsum sheathing shall be flashed 
at openings so that water intrusion will not contact the sheathing.  
Vertical end and edge joints shall abut over the centers of framing members 
and shall be offset a minimum of one framing space between adjacent rows of 
gypsum sheathing. Sheathing shall be installed in accordance with 
manufacturer's instructions.

3.4   TRIM, MOLDINGS, AND ACCESSORIES INSTALLATION

Trim, moldings and accessories shall be installed in accordance with GA 216.

3.5   AM# 0001 GYPSUM BOARD FINISH

Gypsum board shall be finished in accordance with ASTM C 840, GA-216, and 
GA214. 
Plenum areas above ceilings shall be finished to Level 1 in accordance with 
GA-214. 
Backing board to receive Ceramic Tile shall be finished to Level @ in 
accordance with GA-214.  
Walls and ceilings to receive a Heavy-grade wallcovering or heavy textured 
finish before painting shallbe finished to Level 3 in accordance with 
GA-214.   
Walls and ceilings without critical lighting to receive flat paints, light 
textures, or wallcoverings shall be finished to Level 4 in accordance with 
GA-214.    
Unless otherwise specified, all gypsum board walls, partitions, and 
ceilings shall be finished to Level 5 in accordance with GA-214.

AM# 0001   3.6.2   TEXTURE

Provide texture coating on all surfaces required to be painted.  Texture 
coating mixture shall be per manufacturers instructions to achive a "Knock 
Down" finished texture.

3.6   TILE BACKER 

Boards used in ceilings shall be taped and finished in accordance with 
manufacturer's written instructions

3.7   FIRE-RESISTANT ASSEMBLIES

Gypsum wallboard construction for fire-rated assemblies shall be in 
accordance with UL Fire Resist Dir, or GA 600 for the design number 
indicated on drawings.

3.8   PATCHING

Surface defects and damage shall be corrected as required to leave gypsum 
board smooth, uniform in appearance, and ready to receive finish as 
specified.
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        -- End of Section --
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SECTION 09510

ACOUSTICAL CEILINGS
08/96

                              AMENDMENT #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 635 (1995) Manufacture, Performance, and 
Testing of Metal Suspension Systems for 
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636 (1996) Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and 
Lay-In Panels 

ASTM E 119 (1995a) Fire Tests of Building 
Construction and Materials

ASTM E 580 (1996) Application of Ceiling Suspension 
Systems for Acoustical Tile and Lay In 
Panels in Areas Requiring Seismic Restraint

ASTM E 1264 (1990) Standard Classification for 
Acoustical Ceiling Products

ASTM E 1414 (1991a) Standard Test for Airborne Sound 
Attenuation Between Rooms Sharing a Common 
Ceiling Plenum

COE TECHNICAL INSTRUCTIONS (TI)

TI 809-04 (1998) Seismic Design for Buildings

UNDERWRITERS LABORATORIES (UL)

UL Fire Resist Dir (1997) Fire Resistance Directory (2 Vol)

1.2   GENERAL REQUIREMENTS

Acoustical treatment shall consist of sound controlling units mechanically 
mounted on a ceiling suspension system.  The unit size, texture, finish, 
and color shall be as specified.    The location and extent of acoustical 
treatment shall be as shown on the drawings.  Reclamation of mineral fiber 
acoustical ceiling panels to be removed from the job site shall be in 
accordance with paragraph RECLAMATION PROCEDURES.

1.3   SUBMITTALS
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Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Acoustical Ceiling System; FIO.

Manufacturer's descriptive data, catalog cuts, and installation 
instructions.  Submittals which do not provide adequate data for the 
product evaluation will be rejected.

SD-04 Drawings

Acoustical Ceiling System; FIO.

Drawings showing suspension system, method of anchoring and fastening, 
details, and reflected ceiling plan.

SD-09 Reports

Fire Resistive Ceilings; FIO.  Ceiling Attenuation Class and Test; FIO.

Reports by an independent testing laboratory attesting that acoustical 
ceiling systems meet specified [fire endurance] [and] [sound transmission] 
requirements.  Data attesting to conformance of the proposed system to 
Underwriters Laboratories requirements for the fire endurance rating listed 
in UL Fire Resist Dir may be submitted in lieu of test reports.

SD-13 Certificates

Acoustical Units; FIO.

Certificate attesting that the mineral based acoustical units furnished for 
the project contains recycled material and showing an estimated percent of 
such material.

SD-14 Samples

Acoustical Units; GA.

Two samples of each type of acoustical unit and each type of suspension 
grid tee section showing texture, finish, and color.

SAMPLES SHALL BE SUBMITTED FOR APPROVAL TO;
ARCHITECTURAL SECTION
DESIGN BRANCH
FORT WORHT DISTRICT

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original 
unopened containers with brand name and type clearly marked.  Materials 
shall be carefully handled and stored in dry, watertight enclosures. 
Immediately before installation, acoustical units shall be stored for not 
less than 24 hours at the same temperature and relative humidity as the 
space where they will be installed in order to assure proper temperature 
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and moisture acclimation.

1.5   ENVIRONMENTAL REQUIREMENTS

A uniform temperature of not less than   nor more than   and a relative 
humidity of not more than 70 percent shall be maintained before, during, 
and after installation of acoustical units.

1.6   SCHEDULING

Interior finish work such as plastering, concrete and terrazzo work shall 
be complete and dry before installation.  Mechanical, electrical, and other 
work above the ceiling line shall be completed and heating, ventilating, 
and air conditioning systems shall be installed and operating in order to 
maintain temperature and humidity requirements.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.  Standard performance guarantee 
or warranty shall contain an agreement to repair or replace acoustical 
panels that fail within the warranty period.  Failures include, but are not 
limited to, sagging and warping of panels; rusting and manufacturers 
defects of grid system.

1.8   EXTRA MATERIALS

Spare tiles of each color shall be furnished at the rate of 5 tiles for 
each 1000 tiles installed.  Tiles shall be from the same lot as those 
installed.

PART 2   PRODUCTS

2.1   ACOUSTICAL UNITS

Acoustical units shall conform to ASTM E 1264, Class A, and the following 
requirements:

2.1.1   Units for Exposed-Grid System C301

Type:  III (mineral fiber with painted finish).  Type III acoustical units 
shall have a minimum recycled material content of 18 percent.

Minimum NRC:  .70 when tested on mounting No. E-400

Pattern:  C E.

Nominal size:   
AM#1
Edge detail:  ANGLED TEGULAR.

Finish:  Factory-applied standard finish.

Minimum LR coefficient:  .84.

Minimum CAC:  35].

2.1.2   Vault System C302
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Type:   perforated pans with acoustical insulation backing.

Pattern:  C.

Nominal size:   

Edge detail:  Hemmed and Upturn

Joint detail:  See Arch. Drwgs

Finish:  Factory-applied standard white finish.

Infill Panels:  Completely enclosed, of material and thickness required for 
acoustical and fire test ratings].

Minimum LR coefficient:  .60.

2.2   SUSPENSION SYSTEM

C301Suspension system shall be standardexposed-gri  standard width flange, 
and shall conform to ASTM C 635 for intermediate-duty systems.  Surfaces 
exposed to view shall be aluminum or steel with a factory-applied white 
baked-enamel finish.  Wall molding shall have a flange of not less than  .  
Inside and outside corner capsStandard corners shall be provided.  
Suspended ceiling framing system shall have the capability to support the 
finished ceiling, light fixtures, air diffusers, and accessories, as shown. 
 The suspension system shall have a maximum deflection of 1/360 of span 
length.  Seismic details shall conform to the guidance in TI 809-04 and 
ASTM E 580 .

C302  Suspension systems shall be Armstrong MetalWorks.  Prepacked 
including: two 6' serpentia grid main beams, two Preludle ML stabilizer 
cross tees (21"), and two MBCS2 (main beam spacer clips.

2.3   HANGERS

Hangers shall be galvanized steel wire.  Hangers and attachment shall 
support a minimum   ultimate vertical load without failure of supporting 
material or attachment.

2.4   ACCESS PANELS

Access panels shall match adjacent acoustical units and shall be designed 
and equipped with suitable framing and fastenings for removal and 
replacement without damage.  Panel shall be not less than  or more than    
An identification plate of   thick aluminum,  in diameter, stamped with the 
letters "AP" and finished the same as the unit, shall be attached near one 
corner on the face of each access panel.

2.5   FINISHES

Acoustical units and suspension system members shall have manufacturer's 
standard textures, patterns and finishes as specified.  Ceiling suspension 
system components shall be treated to inhibit corrosion.

2.6   COLORS AND PATTERNS
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Colors and patterns for acoustical units and suspension system components 
shall be as specified in Section 09915 COLOR SCHEDULE.

2.7   CEILING ATTENUATION CLASS AND TEST

Ceiling attenuation class (CAC) range of acoustical units, when required, 
shall be determined in accordance with ASTM E 1414.  Test ceiling shall be 
continuous at the partition and shall be assembled in the suspension system 
in the same manner that the ceiling will be installed on the project.  
System shall be tested with all acoustical units installed.

PART 3   EXECUTION

3.1   INSTALLATION

Acoustical work shall be provided complete with necessary fastenings, 
clips, and other accessories required for a complete installation. 
Mechanical fastenings shall not be exposed in the finished work.  Hangers 
shall be laid out for each individual room or space.  Hangers shall be 
placed to support framing around beams, ducts, columns, grilles, and other 
penetrations through ceilings.  Main runners and carrying channels shall be 
kept clear of abutting walls and partitions.  At least two main runners 
shall be provided for each ceiling span.  Wherever required to bypass an 
object with the hanger wires, a subsuspension system shall be installed, so 
that all hanger wires will be plumb.

3.1.1   Suspension System

Suspension system shall be installed in accordance with ASTM C 636 and as 
specified herein.  There shall be no hanger wires or other loads suspended 
from underside of steel decking.

3.1.1.1   Plumb Hangers

Hangers shall be plumb and shall not press against insulation covering 
ducts and pipes.

3.1.1.2   Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions, the 
resulting horizontal force shall be offset by bracing, countersplaying, or 
other acceptable means.

3.1.2   Wall Molding

Wall molding shall be provided where ceilings abut vertical surfaces.  Wall 
molding shall be secured not more than   from ends of each length and not 
more than  on centers between end fastenings.  Wall molding springs shall 
be provided at each acoustical unit in semi-exposed or concealed systems.

3.1.3   Acoustical Units

Acoustical units shall be installed in accordance with the approved 
installation instructions of the manufacturer.  Edges of acoustical units 
shall be in close contact with metal supports, with each other, and in true 
alignment.  Acoustical units shall be arranged so that units less than 
one-half width are minimized.  Units in exposed-grid system shall be held 
in place with manufacturer's standard hold-down clips, if units weigh less 
than   or if required for fire resistance rating.
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3.2   CEILING ACCESS PANELS

Ceiling access panels shall be located directly under the items which 
require access.

3.3   CLEANING

Following installation, dirty or discolored surfaces of acoustical units 
shall be cleaned and left free from defects.  Units that are damaged or 
improperly installed shall be removed and new units provided as directed.

        -- End of Section --
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SECTION 09650

RESILIENT FLOORING
07/96

                              AMENDMENT #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2240 (1997) Rubber Property - Durometer Hardness

ASTM D 4078 (1992; R 1996) Water Emulsion Floor Polish

ASTM E 648 (1997) Critical Radiant Flux of 
Floor-Covering Systems Using a Radiant 
Heat Energy Source

ASTM E 662 (1995) Specific Optical Density of Smoke 
Generated by Solid Materials

ASTM F 1066 (1995a) Vinyl Composition Floor Tile

ASTM F 1303 (1997) Sheet Vinyl Floor Covering with 
Backing

ASTM F 1344 (1993) Rubber Floor Tile

ASTM F 1700 (1996) Solid Vinyl Floor Tile
 

1.2   FIRE RESISTANCE REQUIREMENTS
AM#1
Flooring in corridors and exits shall have a minimum average critical 
radiant flux of 0.22 watts per square centimeter when tested in accordance 
with ASTM E 648.  The smoke density rating shall be less than 450 when 
tested in accordance with ASTM E 662.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Resilient Flooring and Accessories; FIO.

Manufacturer's descriptive data and installation instructions including 
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cleaning and maintenance instructions.

SD-09 Reports

Resilient Flooring and Accessories; FIO.

Copies of test reports showing that representative product samples of the 
flooring proposed for use have been tested by an independent testing 
laboratory within the past three years or when formulation change occurred 
and conforms to the requirements specified.

SD-14 Samples

Resilient Flooring and Accessories; GA.

Three samples of each indicated color and type of flooring and base.  
Sample size shall be minimum  

SAMPLES SHALL BE SUBMITTED FOR APPROVAL TO:
ARCHITECTURAL SECTION
DESIGN BRANCH
FORT WORTH DISTRICT

1.4   DELIVERY AND STORAGE

Materials shall be delivered to the building site in original unopened 
containers bearing the manufacturer's name, project identification, and 
handling instructions.  Materials shall be stored in a clean dry area with 
temperature maintained above   for 2 days prior to installation, and shall 
be stacked according to manufacturer's recommendations.  Materials shall be 
protected from the direct flow of heat from hot-air registers, radiators 
and other heating fixtures and appliances.

1.5   ENVIRONMENTAL REQUIREMENTS

Areas to receive resilient flooring shall be maintained at a temperature 
above   and below 38 degrees C  for 2 days before application, during 
application and 2 days after application.  A minimum temperature of   shall 
be maintained thereafter.

1.6   SCHEDULING

Resilient flooring application shall be scheduled after the completion of 
other work which would damage the finished surface of the flooring.

1.7   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

1.8   EXTRA MATERIALS

Extra flooring material of each color and pattern shall be furnished at the 
rate of5 tiles for each 1000 tiles installed.  Extra materials shall be 
from the same lot as those installed.  Extra base material composed of  of 
each color shall be furnished.

PART 2   PRODUCTS
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2.1   VINYL-COMPOSITION TILE TYPE 

Vinyl-composition tile shall conform to ASTM F 1066, [Class 2,(through 
pattern tile), Composition 1, asbestos-free, and shall be  square and   
thick.  Tile shall have the color and pattern uniformly distributed 
throughout the thickness of the tile.  Flooring in any one continuous area 
shall be from the same lot and shall have the same shade and pattern.

2.2   SHEET VINYL FLOORING TYPE 
AM#1
Sheet vinyl flooring shall be composed of a homogeneous, vinyl composition. 
 Flooring shall be not less than   wide.  Sheet vinyl flooring , Type II, 
Grade 1 (minimum wear layer thickness   and minimum overall thickness    
Sheet vinyl flooring shall be asbestos free.  High quality vinyl welding 
rods for heat welding of joints shall be provided.

2.3   RESILIENT BASE

Base shall be manufacturers standard rubber or vinyl, coved style 
(installed with resilient flooring) .  Base shall be   high and a minimum   
thick.  Job Formed corners shall be furnished.

2.4   INTEGRAL COVED BASE

A vinyl or rubberround] cap strip and vinyl, rubber, or wood fillet strip 
with a minimum radius of   shall be provided for integral coved bases as 
shown.

2.5   ADHESIVE

Adhesive for flooring and wall base shall be as recommended by the flooring 
manufacturer.

2.6   POLISH

Polish shall conform to ASTM D 4078.

2.7   CAULKING AND SEALANTS

Caulking and sealants shall be in accordance with Section 07900 JOINT 
SEALING.

2.8   MANUFACTURER'S COLOR AND TEXTURE

Color and texture shall be in accordance with Section 09915 COLOR SCHEDULE.

PART 3   EXECUTION

3.1   EXAMINATION/VERIFICATION OF CONDITIONS

The Contractor shall examine and verify that site conditions are in 
agreement with the design package and shall report all conditions that will 
prevent a proper installation.  The Contractor shall not take any 
corrective action without written permission from the Government.

3.2   SURFACE PREPARATION

Flooring shall be in a smooth, true, level plane, except where indicated as 
sloped.  Before any work under this section is begun, all defects such as 
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rough or scaling concrete, low spots, high spots, and uneven surfaces shall 
have been corrected, and all damaged portions of concrete slabs shall have 
been repaired as recommended by the flooring manufacturer.  Concrete curing 
compounds, other than the type that does not adversely affect adhesion, 
shall be entirely removed from the slabs.  Paint, varnish, oils, release 
agents, sealers, waxers, and adhesives shall be removed, as recommended by 
the flooring manufacturer.

3.3   MOISTURE TEST

The suitability of the concrete subfloor for receiving the resilient 
flooring with regard to moisture content shall be determined by a moisture 
test as recommended by the flooring manufacturer.

3.4   INSTALLATION OF VINYL-COMPOSITION TILE AND SOLID VINYL TILE

Tile flooring shall be installed with adhesive in accordance with the 
manufacturer's installation instructions.  Tile lines and joints shall be 
kept square, symmetrical, tight, and even.  Edge width shall vary as 
necessary to maintain full-size tiles in the field, but no edge tile shall 
be less than one-half the field tile size, except where irregular shaped 
rooms make it impossible.  Flooring shall be cut to, and fitted around, all 
permanent fixtures, built-in furniture and cabinets, pipes, and outlets.  
Edge tile shall be cut, fitted, and scribed to walls and partitions after 
field flooring has been applied.

3.5   INSTALLATION OF SHEET VINYL FLOORING

Sheet vinyl flooring shall be installed with adhesive in accordance with 
the manufacturer's written installation instructions.  Flooring shall be 
fitted to the room by hand cutting, straight scribing, or pattern scribing 
as necessary to suit job conditions.  Flooring shall be cut to, and fitted 
around, all permanent fixtures, built-in furniture and cabinets, pipes, and 
outlets.  Seams shall be cut by overlapping or underscribing as recommended 
by the manufacturer.  Seams and edges of sheet vinyl flooring in room areas 
shown on the drawings shall be bonded or welded as recommended by the 
manufacturer.Flooring shall be installed with an integral coved base.

3.6   INSTALLATION OF RESILIENT BASE

Wall base shall be installed with adhesive in accordance with the 
manufacturer's written instructions.  Base joints shall be tight and base 
shall be even with adjacent resilient flooring.  Voids along the top edge 
of base at masonry walls shall be filled with caulk.

3.7   INSTALLATION OF INTEGRAL COVED BASE

Integral coved base shall be formed by extending the flooring material   
onto the wall surface.  Cove shall be supported by a plastic, rubber or 
wood coved filler having a minimum radius of    Coved base shall be 
installed with adhesive in accordance with the manufacturer's written 
instructions.  A metal or vinyl cap strip shall be provided at the top of 
the base.  Voids along the top edge of base at masonry walls shall be 
filled with caulk.

3.8   CLEANING

Immediately upon completion of installation of tile in a room or an area, 
flooring and adjacent surfaces shall be cleaned to remove all surplus 
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adhesive.  After installation, flooring shall be washed with a cleaning 
solution, rinsed thoroughly with clear cold water, and, except for raised 
pattern rubber flooring, rubber tile and sheet rubber flooring, rubber 
stair treads, and static control vinyl tile, given two coats of polish in 
accordance with manufacturers written instructions.  After each polish 
coat, floors shall be buffed to an even luster with an electric polishing 
machine.  Raised pattern rubber flooring, rubber tile and sheet rubber 
flooring, rubber stair treads, and static control vinyl tile shall be 
cleaned and maintained as recommended by the manufacturer.

3.9   PROTECTION

From the time of laying until acceptance, flooring shall be protected from 
damage as recommended by the flooring manufacturer.  Flooring which becomes 
damaged, loose, broken, or curled shall be removed and replaced.

       -- End of Section --

SECTION 09650  Page 5



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

SECTION 09900

PAINTING, GENERAL
07/92

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH Limit Values (1999) Threshold Limit Values for Chemical 
Substances and Physical Agents and 
Biological Exposure Indices

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 150 (1998a) Portland Cement

ASTM D 3273 (1994) Resistance to Growth of Mold on the 
Surface of Interior Coating in an 
Environmental Chamber

ASTM D 3274 (1995) Evaluating Degree of Surface 
Disfigurement of Paint Films by Microbial 
(Fungal or Algal) Growth or Soil and Dirt 
Accumulation

ASTM D 4214 (1998) Evaluating Degree of Chalking of 
Exterior Paint Films

ASTM D 4258 (1999) Surface Cleaning Concrete for 
Coating

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1500 (Rev A; Notice 1) Sealer, Surface (Latex 
Block Filler)

CID A-A-1546 (Rev A; Canc. Notice 1)) Rubbing Varnish

CID A-A-1632 (Basic) Varnish, Asphalt

CID A-A-1788 (Canc. Notice 1)) Varnish, Oil;  Interior

CID A-A-2246 (Rev B) Paint, Latex

CID A-A-2247 (Basic) Paint, Latex (Semigloss, Interior)

CID A-A-2248 (Basic) Paint, Latex, (Flat, Interior)

CID A-A-2335 (Canc. Notice 1) Sealer, Surface (Varnish 
Type, Wood and Cork Floors)
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CID A-A-2336 (Rev A) Primer Coating (Alkyd, Exterior 
Wood, White and Tints)

CID A-A-2339 (Canc. Notice 1) Stain (Wood, Solvent-Dye 
Type)

CID A-A-2542 Sealer, Terrazzo and Concrete Floors, 
Waterbased

CID A-A-2834 (Basic) Urethane, Waterborne (Low VOC, 
Clear)

CID A-A-2867 Coating, Polyurethane, Single Component 
Moisture Cure, Alipathic

CID A-A-2962 (Rev A) Enamel, Alkyd (Metric)

CID A-A-2994 Primer Coating, Interior, for Walls and 
Wood

FEDERAL AVIATION ADMINISTRATION (FAA)

FAA AC 70/7460-1 (Rev J) Obstruction Marking and Lighting

FEDERAL SPECIFICATIONS (FS)

FS TT-C-542 (Rev E) Coating, Polyurethane, Oil-Free, 
Moisture Curing

FS TT-C-555 (Rev B; Am 1) Coating, Textured (for 
Interior and Exterior Masonry Surfaces)

FS TT-E-2784 (Rev A) Enamel (Acrylic-Emulsion, Exterior 
Gloss and Semigloss) (Metric)

FS TT-P-28 (Rev G; Notice 1) Paint, Aluminum, Heat 
Resisting (1200 Degrees F.)

FS TT-S-708 (Rev A; Am 2; Notice 1) Stain, Oil; 
Semi-Transparent, Wood, Exterior

FS TT-S-001992 (Basic; Notice 1) Stain, Latex, Exterior 
for Wood Surfaces

MAPLE FLOORING MANUFACTURERS ASSOCIATION (MFMA)

MFMA-03 (1997) Floor Sealer and Finish List and 
Specifications for Heavy Duty and 
Gymnasium Sealers and Finishes for Maple, 
Beech and Birch Floors: MFMA Floor Finish 
List Number 16

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 5 (1995) Zinc Dust, Zinc Oxide and Phenolic 
Varnish Paint

SSPC Paint 18 (1991) Chlorinated Rubber Intermediate 
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Coat Paint

SSPC Paint 20 (1991) Zinc-Rich Primers (Type I - 
"Inorganic" and Type II - "Organic")

SSPC Paint 23 (1991) Latex Primer for Steel surfaces

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw 
Linseed Oil and Alkyd Primer (Without Lead 
and Chromate Pigments)

SSPC SP 1 (1982) Solvent Cleaning

SSPC SP 2 (1995) Hand Tool Cleaning

SSPC SP 3 (1995) Power Tool Cleaning

SSPC SP 6/NACE 3 (1994) Commercial Blast Cleaning

SSPC SP 7/NACE 4 (1994) Brush-Off Blast Cleaning

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Paint; FIO.

The names, quantity represented, and intended use for the proprietary 
brands of materials proposed to be substituted for the specified materials 
when the required quantity of a particular batch is or less.

SD-06 Instructions

Mixing and Thinning; FIO.  Application; FIO.

Manufacturer's current printed product description, material safety data 
sheets (MSDS) and technical data sheets for each coating system.  Detailed 
mixing, thinning and application instructions, minimum and maximum 
application temperature, and curing and drying times between coats for 
epoxy, moisture-curing polyurethane, and liquid glaze coatings.  Detailed 
application instructions for textured coatings shall be provided.

SD-09 Reports

Paint; FIO.

A statement as to the quantity represented and the intended use, plus the 
following test report for batches in excess of 200 L:

a.  A test report showing that the proposed batch to be used meets 
specified requirements:

b.  A test report showing that a previous batch of the same 
formulation as the batch to be used met specified requirements, 
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plus, on the proposed batch to be used, a report of test results 
for properties of weight per liter, viscosity, fineness of grind, 
drying time, color, and gloss.

SD-13 Certificates

Lead; FIO.  Mildewcide and Insecticide; FIO.  Volatile Organic Compound 
(VOC) Content; FIO.

Certificate stating that paints for interior use contain no mercurial 
mildewcide or insecticide.  Certificate stating that paints proposed for 
use contain not more than 0.06 percent lead by weight of the total 
nonvolatile.  Certificate stating that paints proposed for use meet Federal 
VOC regulations and those of the of the local Air Pollution Control 
Districts having jurisdiction over the geographical area in which the 
project is located.

SD-14 Samples

Moisture-Curing Polyurethane; GA.

A complete moisture-curing polyurethane system applied to a panel of the 
same material as that on which the coating will be applied in the work and 
for each color specified.  The sample panels will be used for quality 
control in applying the system.

Paint; GA.

While the material is at the site or source of supply, and at a time 
agreeable to the Contractor and the Contracting Officer, a sample of each 
color and batch, except for quantities of or less, shall be taken by random 
selection from the sealed containers by the Contractor in the presence of a 
representative of the Contracting Officer.  The contents of the containers 
to be sampled shall be thoroughly mixed to ensure that the sample is 
representative.  Samples shall be identified by designated name, 
specification number, manufacturer name and address, batch number, project 
contract number, intended use, and quantity involved.

SAMPLES TO BE SUBMITTED FOR APPROVAL TO:
   ARCHITECTURAL SECTION
   DESIGN BRANCH
   FORT WORTH DISTRICT

1.3   PACKAGING, LABELING, AND STORING

Paints shall be in sealed containers that legibly show the designated name, 
formula or specification number, batch number, color, quantity, date of 
manufacture, manufacturer's formulation number, manufacturer's directions 
including any warnings and special precautions, and name of manufacturer. 
Pigmented paints shall be furnished in containers not larger than  Paints 
and thinner shall be stored in accordance with the manufacturer's written 
directions and as a minimum stored off the ground, under cover, with 
sufficient ventilation to prevent the buildup of flammable vapors and at 
temperatures between  Paints shall be stored on the project site or 
segregated at the source of supply sufficiently in advance of need to allow 
30 days for testing.

1.4   APPROVAL OF MATERIALS
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When samples are tested, approval of materials will be based on tests of 
the samples; otherwise, materials will be approved based on test reports 
furnished with them.  If materials are approved based on test reports 
furnished, samples will be retained by the Government for testing should 
the materials appear defective during or after application.  In addition to 
any other remedies under the contract the cost of retesting defective 
materials will be at the Contractor's expense.

1.5   ENVIRONMENTAL CONDITIONS

Unless otherwise recommended by the paint manufacturer, the ambient 
temperature shall be between when applying coatings other than 
water-thinned, epoxy, and moisture-curing polyurethane coatings.  
Water-thinned coatings shall be applied only when ambient temperature is 
between  Epoxy, and moisture-curing polyurethane coatings shall be applied 
only within the minimum and maximum temperatures recommended by the coating 
manufacturer.  Moisture-curing polyurethane shall not be applied when the 
relative humidity is below 30 percent.

1.6   SAFETY AND HEALTH

Work shall comply with applicable Federal, State, and local laws and 
regulations, and with the ACCIDENT PREVENTION PLAN, including the Activity 
Hazard Analysis as specified in the CONTRACT CLAUSES.  The Activity Hazard 
Analysis shall include analyses of the potential impact of painting 
operations on painting personnel and on others involved in and adjacent to 
the work zone.

1.6.1   Worker Exposures

Exposure of workers to hazardous chemical substances shall not exceed 
limits established by ACGIH Limit Values, or as required by a more 
stringent applicable regulation.

1.6.2   Toxic Compounds

Toxic products having ineffective physiological warning properties, such as 
no or low odor or irritation levels, shall not be used unless approved by 
the Contracting Officer.

1.6.3   Training

Workers having access to an affected work area shall be informed of the 
contents of the applicable material data safety sheets (MDSS) and shall be 
informed of potential health and safety hazard and protective controls 
associated with materials used on the project.  An affected work area is 
one which may receive mists and odors from the painting operations.  
Workers involved in preparation, painting and clean-up shall be trained in 
the safe handling and application, and the exposure limit, for each 
material which the worker will use in the project.  Personnel having a need 
to use respirators and masks shall be instructed in the use and maintenance 
of such equipment.

1.6.4   Coordination

Work shall be coordinated to minimize exposure of building occupants, other 
Contractor personnel, and visitors to mists and odors from preparation, 
painting and clean-up operations.
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PART 2   PRODUCTS

2.1   PAINT

The term "paint" as used herein includes emulsions, enamels, paints, 
stains, varnishes, sealers, cement-emulsion filler, and other coatings, 
whether used as prime, intermediate, or finish coat.  Paint shall conform 
to the requirements listed  in the painting schedules at the end of this 
section, except when the required amount of a material of a particular 
batch is or less, an approved first-line proprietary paint material with 
similar intended formulation, usage and color to that specified may be 
used.  The proprietary paint material shall be of the same type, color, and 
be equivalent in performance of the type specified in the painting 
schedules.  Equivalent performance shall be within 10 percent of the values 
for the percent of pigment, the percent of solid content (percent of 
pigment by weight and the percent of nonvolativle vehicle by weight), the 
viscosity (in K.U.'s), the gloss, and the drying times for set-to-touch, 
recoating, and dry hard.

2.1.1   Colors and Tints

Colors shall be as selected from manufacturer's standard colors, as 
indicated.  Manufacturer's standard color is for identification of color 
only.  Tinting of epoxy and urethane paints shall be done by the 
manufacturer.  Stains shall conform in shade to manufacturer's standard 
color.  The color of the undercoats shall vary slightly from the color of 
the next coat.

2.1.2   Mildewcide and Insecticide

Paint specified for all coats applied to fabrics and vapor barrier jackets 
over insulation  shall contain a mildewcide that will not adversely affect 
the color, texture, or durability of the coating.  The mildewcide shall be 
incorporated into the paint by the manufacturer and shall attain a surface 
disfigurement rating of 8 or greater when tested in accordance with ASTM D 
3273 and evaluated in accordance with ASTM D 3274.  Mercurial mildewcide 
shall not be used in interior paint.  Insecticides shall not be used in 
paint.

2.1.3   Lead

Paints containing lead in excess of 0.06 percent by weight of the total 
nonvolatile content (calculated as lead metal) shall not be used.

2.1.4   Chromium

Paints containing zinc chromate or strontium chromate pigments shall not be 
used.

2.1.5   Volatile Organic Compound (VOC) Content

Paints shall comply with applicable federal, state and local laws enacted 
to insure compliance with Federal Clean Air Standards and shall conform to 
the restrictions of the local air pollution control authority.

PART 3   EXECUTION

3.1   PROTECTION OF AREAS NOT TO BE PAINTED
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Items not to be painted which are in contact with or adjacent to painted 
surfaces shall be removed or protected prior to surface preparation and 
painting operations.  Items removed prior to painting shall be replaced 
when painting is completed.  Following completion of painting, workmen 
skilled in the trades involved shall reinstall removed items.  Surfaces 
contaminated by coating materials shall be restored to original condition.

3.2   SURFACE PREPARATION

Surfaces to be painted shall be clean and free of foreign matter before 
application of paint or surface treatments.  Oil and grease shall be 
removed prior to mechanical cleaning.  Cleaning shall be programmed so that 
dust and other contaminants will not fall on wet, newly painted surfaces.  
Exposed ferrous metals such as nail heads on or in contact with surfaces to 
be painted with water-thinned paints, shall be spot-primmed with a suitable 
corrosion-inhibitive primer capable of preventing flash rusting and 
compatible with the coating specified for the adjacent areas.

3.2.1   Concrete, Stucco and Masonry Surfaces

Exterior masonry surfaces shall be allowed to dry at least 30 days before 
water repellant sealing (painting).  Surfaces shall be cleaned in 
accordance with\-ASTM D 4258-\.  Glaze, efflorescence, laitance, dirt, 
grease, oil, asphalt, surface deposits of free iron and other foreign 
coatings shall be acid-etched or mechanically abraded as specified by the 
sealing manufacturer, rinsed with water, allowed to dry, and treated with 
the manufacturer's recommended conditioner prior to application of the 
first coat.  Protection of areas not to be sealed (painted) is noted in 
paragraph 3.1.

3.2.2   Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be 
solvent-cleaned or detergent-washed in accordance with SSPC SP 1.  Surfaces 
that contain loose rust, loose mill scale, and other foreign substances 
shall be cleaned mechanically with hand tools according to SSPC SP 2, power 
tools according to SSPC SP 3 or by sandblasting according to SSPC SP 7/NACE 
4.  Shop-coated ferrous surfaces shall be protected from corrosion by 
treating and touching up corroded areas immediately upon detection.

3.2.3   Nonferrous Metallic Surfaces

Galvanized, aluminum and aluminum-alloy, lead, copper, and other nonferrous 
metal surfaces shall be solvent-cleaned or detergent-washed in accordance 
with SSPC SP 1.

3.2.4   Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all loose dirt and dust 
removed by brushing with a soft brush, rubbing with a cloth, or 
vacuum-cleaning prior to application of the first-coat material.  A damp 
cloth or sponge may be used if paint will be water-based.

3.2.5   Mastic-Type Surfaces

Mastic-type surfaces shall be prepared by removing foreign material.

3.2.6   Plaster Surfaces
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Plaster shall age at least 30 days before painting.  Plaster shall be clean 
and free from loose matter and shall have an instrument-measured moisture 
content not exceeding 8 percent.

3.2.7   Wood Surfaces

Wood surfaces shall be cleaned of foreign matter.  Moisture content of the 
wood shall not exceed 12 percent as measured by a moisture meter, unless 
otherwise authorized.  Wood surfaces adjacent to surfaces to receive 
water-thinned paints shall be primed and/or touched up before applying 
water-thinned paints.  Small, dry seasoned knots shall be scraped, cleaned, 
and given a thin coat of commercial knot sealer, before application of the 
priming coat.  Pitch on large, open, unseasoned knots and all other beads 
or streaks of pitch shall be scraped off, or, if it is still soft, removed 
with mineral spirits or turpentine, and the resinous area shall be thinly 
coated with knot sealer.  Finishing nails shall be set, and all holes and 
surface imperfections shall be primed.  After priming, holes and 
imperfections in finish surfaces shall be filled with putty or plastic wood 
filler, colored to match the finish coat if natural finish is required, 
allowed to dry, and sanded smooth.  Putty or wood filler shall be 
compatible with subsequent coatings.

3.2.7.1   Interior Wood Stain

Interior wood surfaces to receive stain shall be sanded.  Oak and other 
open-grain wood to receive stain shall be given a coat of wood filler not 
less than 8 hours before the application of stain; excess filler shall be 
removed and the surface sanded smooth.

3.2.8   Previously Painted Surfaces

Previously painted surfaces [specified to be repainted] [damaged during 
construction] shall be thoroughly cleaned of all grease, dirt, dust or 
other foreign matter.  Blistering, cracking, flaking and peeling or other 
deteriorated coatings shall be removed.  Slick surfaces shall be roughened. 
Damaged areas such as, but not limited to, nail holes, cracks, chips, and 
spalls shall be repaired with suitable material to match adjacent undamaged 
areas.  Edges of chipped paint shall be feather edged and sanded smooth. 
Rusty metal surfaces shall be cleaned as per SSPC requirements.  Solvent, 
mechanical, or chemical cleaning methods shall be used to provide surfaces 
suitable for painting.  Chalk shall be removed so that when tested in 
accordance with ASTM D 4214, the chalk resistance rating is no less than 8. 
 New, proposed coatings shall be compatible with existing coatings.  If 
existing surfaces are glossy, the gloss shall be reduced.

3.3   MIXING AND THINNING

When thinning is approved as necessary to suit surface, temperature, 
weather conditions, or application methods, paints may be thinned in 
accordance with the manufacturer's directions.  When thinning is allowed, 
paints shall be thinned immediately prior to application with not more than 
of suitable thinner per  The use of thinner shall not relieve the 
Contractor from obtaining complete hiding, full film thickness, or required 
gloss.  Thinning shall not cause the paint to exceed  limits on volatile 
organic compounds.  Paints of different manufacturers shall not be mixed.

3.3.1   Cement-Emulsion Filler Coat

Cement and aggregate shall be dry-mixed so that uniform distribution and 
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intermixing are obtained.  Mixing liquid and one-half of the total amount 
of water shall be premixed and added gradually to the white portland cement 
and aggregate with constant stirring until a thick, smooth material is 
obtained.  Emulsion paint shall then be added to the mixture and stirred 
until uniformity is obtained.  The blend shall have a thick, creamy 
consistency.  The remainder of the water shall be added if necessary to 
obtain a material with adequate application properties.  Blending resin 
emulsion or emulsion paint with any other component shall be done with 
caution; too rapid an agitation will cause air entrapment and foaming.

3.4   APPLICATION

Painting practices shall comply with applicable federal, state and local 
laws enacted to insure compliance with Federal Clean Air Standards.  Unless 
otherwise specified or recommended by the paint manufacturer, paint may be 
applied by brush, roller, or spray.  At the time of application, paint 
shall show no signs of deterioration.  Uniform suspension of pigments shall 
be maintained during application.  Each coat of paint shall be applied so 
dry film shall be of uniform thickness and free from runs, drops, ridges, 
waves, pinholes or other voids, laps, brush marks, and variations in color, 
texture, and finish.  Hiding shall be complete.  Rollers for applying 
paints and enamels shall be of a type designed for the coating to be 
applied and the surface to be coated.  Special attention shall be given to 
insure that all edges, corners, crevices, welds, and rivets receive a film 
thickness equal to that of adjacent painted surfaces.  Paints, except 
water-thinned types, shall be applied only to surfaces that are completely 
free of moisture as determined by sight or touch.

3.4.1   Ventilation

Affected areas shall be ventilated during paint application so that workers 
exposure to chemical substances shall not exceed limits as established by 
ACGIH Limit Values, or as required by a more stringent applicable 
regulation.  Interior work zones having a volume of or less shall be 
ventilated at a minimum of 2 air exchanges per hour.  Ventilation in larger 
work zones shall be maintained by means of mechanical exhaust.  Solvent 
vapors shall be exhausted outdoors, away from air intakes and workers.  
Return air inlets in the work zone shall be temporarily sealed before start 
of work until the coatings have dried.

3.4.2   Respirators

Operators and personnel in the vicinity of operating paint sprayers shall 
wear respirators.

3.4.3   First Coat

The first coat on plaster, gypsum wallboard, and other surfaces shall 
include repeated touching up of suction spots or overall application of 
primer or sealer to produce uniform color and gloss.  Excess sealer shall 
be wiped off after each application.  The first coat on both faces of wood 
doors shall be applied at essentially the same time.  Glazed doors and 
sashes shall be given the specified coating system within 3 weeks of the 
time they are glazed, but not before the glazing material has set; paint 
shall overlay glass about all around.  Each varnish coat shall be sanded 
lightly prior to application of subsequent coats.

3.4.4   Timing

SECTION 09900  Page 9



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

Surfaces that have been cleaned, pretreated, and otherwise prepared for 
painting shall be given a coat of the specified first coat as soon as 
practical after such pretreatment has been completed, but prior to any 
deterioration of the prepared surface.  Sufficient time shall elapse 
between successive coats to permit proper drying.  This period shall be 
modified as necessary to suit weather conditions.  Oil-based or 
oleoresinous solvent-type paints shall be considered dry for recoating when 
the paint feels firm, does not deform or feel sticky under moderate 
pressure of the thumb, and the application of another coat of paint does 
not cause the undercoat to lift or lose adhesion.  Manufacturer's 
instructions for application, curing and drying time between coats of 
two-component systems shall be followed.

3.4.5   Stains

Stain shall be applied at the rate specified in the manufacturer's printed 
directions.  Oil-type stain shall be applied by brushing with the grain for 
the full length of the board or course of siding.

3.4.6   Fillers

Concrete and masonry surface voids shall be filled; however, surface 
irregularities need not be completely filled.  The dried filler shall be 
uniform and free of pinholes.  Filler shall not be applied over caulking 
compound.

3.4.6.1   Cement-Emulsion Filler

Immediately before filler application, surfaces shall be dampened uniformly 
and thoroughly, with no free surface water visible, by several applications 
of potable water with a fog spray, allowing time between the sprayings for 
water to be absorbed.  Cement-emulsion filler shall be scrubbed into the 
surface vigorously with a stiff-bristled brush having tampico or palmyra 
bristles not longer than  At least 24 hours shall elapse before applying 
exterior emulsion paint over cement-emulsion filler.  When the ambient 
temperature is over cement-emulsion filler surfaces shall be dampened 
lightly with a fog spray of potable water immediately prior to application 
of the subsequent paint coat.

3.4.6.2   Latex Filler

Latex filler, CID A-A-1500, shall be applied according to the 
manufacturer's instructions.  Surface voids shall be filled .  The filler 
shall be allowed to dry the length of time specified by the manufacturer 
prior to applying successive coats of paint.  Two coats may be necessary to 
cover.

3.4.7   Textured Coating

AM#1Application of textured coating, FS TT-C-555, shall be as specified in 
the manufacturer's printed directions at a rate of 45-55 square feet per 
gallon.  

3.4.8   Ferrous-Metal Primer

Primer for ferrous-metal shall be applied to ferrous surfaces to receive 
paint other than asphalt varnish prior to deterioration of the prepared 
surface.  The semitransparent film applied to some pipes and tubing at the 
mill is not to be considered a shop coat, but shall be overcoated with the 
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specified ferrous-metal primer prior to application of finish coats.

3.5   PIPE COLOR CODE MARKING

Pipes in exposed areas and in accessible pipe spaces shall be provided with 
color band and titles adjacent to all valves, except those provided at 
plumbing fixtures, at not more than spacing on straight pipe runs, adjacent 
to change in direction, and on both sides where pipes pass through walls or 
floors.  Color code marking shall be of the color listed in TABLE I and the 
size listed in TABLE II.  The arrows shall be installed adjacent to each 
band to indicate the direction of flow in the pipe.  The legends shall be 
printed in upper-case black letters as listed in TABLE I.  Letter sizes 
shall be as listed in TABLE II.  Marking shall be painted or applied using 
colored, pressure-sensitive adhesive markers of standard manufacture.  
Paint shall be as specified for insulated and uninsulated piping.

Uninsulated pipes in the mechanical rooms shall be painted and labeled.  
Pipe paint color shall be the color indicated in the "Band" column of Table 
I.  Pipe labels and arrows shall be as indicated in Table I.  Uninsulated 
stainless steel and plastic piping shall not be painted, but shall be color 
coded in accordance with Table I.  Insulated pipe with PVC insulation 
jacket cover need not be painted, but shall be color coded in accordance 
with Table I.

Concrete equipment pads in the mechanical rooms shll be touched-up as 
necessary, after equipment installation.  Color of the equipment pad shall 
be grey.

TABLE I.  COLOR CODES FOR MARKING PIPE

                                                  Letters and
             Material                   Band       Arrow*     Legend

    Cold water (potable)                Green      White      POTABLE WATER
    Fire protection water               Red        White      FIRE PR. WATER
    Fire Sprinkler Water                Red        White      FIRE SPR. WATER
    Hot water (domestic)                Green      White      H.W.
    Hot water recirculating (domestic)  Green      White      H.W.R.
    High temp. water supply             Yellow     Black      H.T.W.S.
    High temp. water return             Yellow     Black      H.T.W.R.
    Boiler feed water                   Yellow     Black      B.F.
    Low temp. water supply (heating)    Yellow     Black      L.T.W.S.
    Low temp. water return (heating)    Yellow     Black      L.T.W.R.
    Condenser water supply              Green      White      COND. W.S.
    Condenser water return              Green      White      COND. W.R.
    Chilled water supply                Green      White      C.H.W.S.
    Chilled water return                Green      White      C.H.W.R.
    Treated water                       Green      White      TR. WATER
    Chemical feed                       Yellow     Black      CH. FEED
    Compressed air                      Blue       White      COMP. AIR
    Natural gas                         Yellow     Black      NAT. GAS
    Propane Gas                         Yellow     Black      PROP. GAS
    Refrigerants                        Blue       White      REFRIGERANT
    Fuel oil                            Yellow     Black      FUEL OIL
    Steam                               Yellow     Black      STEAM
    Condensate                          Yellow     Black      CONDENSATE

    Hydraulic fluid under
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3.6   MISCELLANEOUS PAINTING

3.6.1   Lettering

Lettering shall be provided as scheduled on the drawings, shall be block 
type, and shall be black enamel.  Samples shall be approved before 
application.

3.7   SURFACES TO BE PAINTED

Surfaces listed in the painting schedules at the end of this section, other 
than those listed in paragraph SURFACES NOT TO BE PAINTED, shall be painted 
as scheduled.

3.8   SURFACES NOT TO BE PAINTED

Surfaces in the following areas shall not to be painted:  
a)  Exterior Poured Concrete
b)  Concrete Floors
c)  Exterior and interior aluminum
d)  Aluminum or galvanized roofing
e)  Exterior caulking and sealants
f)  Door and window hardware unless specifically specified to be painted
    in Section 08700 - BUILDERS HARDWARE
g)  Sprinkler heads and other fire detection elements
h)  Safety nosings
i)  Interior and exterior signs
j)  Walls and ceilings in crawl spaces
k)  Aluminum or sized vapor barrier jacketing over insulated pipes in 
    unexposed locations that do not require color coding

3.9   CLEANING

Cloths, cotton waste and other debris that might constitute a fire hazard 
shall be placed in closed metal containers and removed at the end of each 
day.  Upon completion of the work, staging, scaffolding, and containers 
shall be removed from the site or destroyed in an approved manner.  Paint 
and other deposits on adjacent surfaces shall be removed and the entire job 
left clean and acceptable.

3.10   PAINTING SCHEDULES

The following painting schedules identify the surfaces to be painted and 
prescribe the paint to be used and the number of coats of paint to be 
applied.  Contractor options are indicated by ------or------ between 
optional systems or coats.

EXTERIOR PAINTING SCHEDULE

Surface            First Coat               Second Coat          Third Coat

                   

Concrete, unless   FS TT-E-2784             FS TT-E-2784            None
otherwise          Type III                 Type III
specified.
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EXTERIOR PAINTING SCHEDULE

Surface            First Coat               Second Coat          Third Coat

Wood:  stain       FS TT-S-708                 None                 None
finish.
                                                                              

                   FS TT-S-001992           FS TT-S-001992          None
                   Class B                  Class B
                                                                              

Ferrous metal      SSPC Paint 5             CID A-A-2962         CID A-A-2962
unless                                      Type I               Type 1
otherwise                                   Class A              Class A 
specified                                   Grade C              Grade C
                                                                              

                   SSPC Paint 25            CID A-A-2962         CID A-A-2962
                                            Type I               Type 1
                                            Class A              Class A
                                            Grade C              Grade C
                                                                              

                   SSPC Paint 23            FS TT-E-2784         FS TT-E-2784
                                            Type I               Type I
                                                                              

Galvanized         FS TT-E-2784             FS TT-E-2784         FS TT-E-2784
metal.             Type III                 Type I               Type I
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INTERIOR PAINTING SCHEDULE

Surface            First Coat               Second Coat          Third Coat

                                                                              

Plaster, gypsum    CID A-A-2994             CID A-A-2246    CID A-A-2246 on
board, concrete,   Type II                                  gypsum board
and concrete                                                faced with 
masonry units                                               recycled paper
not requiring a                            ---------------or----------------
not requiring a                             CID A-A-2247    CID A-A-2247 on
smooth finish,                                              gypsum board 
unless otherwise                                            faced with
specified                                                   recycled paper
                                           ---------------or----------------
                                            CID A-A-2248    CID A-A-2248 on
                                                            gypsum board
                                                            faced with
                                                            recycled paper
                                                                              

Concrete masonry   CID A-A-1500             CID A-A-2994    CID A-A-2246
units requiring                             Type II
a smooth finish                                             -----or-----

                                                            CID A-A-2247

                                                            -----or-----

                                                            CID A-A-2248

Ferrous Metal      SSPC Paint 25            CID A-A-2962         CID A-A-2962
unless                                      Type I               Type I
otherwise                                   Class A              Class A
specified                                   Grade C              Grade C
                                                                              

                   SSPC Paint 23            FS TT-E-2784         FS TT-E-2784
                                            Type I               Type I
                                                                              

                   CID A-A-2867             CID A-A-2867           None
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Ferrous metal      CID A-A-1632                None                None
in concealed
damp spaces
or in
exposed areas
having unpainted
adjacent surfaces
as follows:
[_____]
                                                                              

Ferrous metal      Two coats of paint as recommended by             None
factory-primed     the equipment manufacturer
mechanical and
electrical
equipment.
                                                                              

Galvanized metal:  FS TT-E-2784             FS TT-E-2784           None
                   Type III                 Type I
                                                                              

                   SSPC Paint 5             CID A-A-2962         CID A-A-2962
                                            Type I               Type I
                                            Class A              Class A
                                            Grade C              Grade C
                                                                              

                   SSPC Paint 25            CID A-A-2962         CID A-A-2962
                                            Type I               Type I 
                                            Class A              Class A]
                                            Grade C              Grade C
                                                                              

                   SSPC Paint 23            FS TT-E-2784         FS TT-E-2784
                                            Type I               Type I
                                                                              

Wood:  stain and   Commercially             CID A-A-1788         CID A-A-1788
varnish finishes   available stain          Type II              Type II
as follows:                                 Class I              Class I
[_____]
                                            In addition a fourth coat of
                                            CID A-A-1788
                                            Type II
                                            Class I
                                                                              

                   CID A-A-2339             CID A-A-2834         CID A-A-2834
                                            Type I               Type I 
                                            Class I              Class I

                                            In addition a fourth coat of
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                                            CID A-A-2834
                                            Type I
                                            Class I
                                                                              

        -- End of Section --
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SECTION 09915

COLOR SCHEDULE
06/93

                                 AMENDMENT #0001

PART 1   GENERAL
 
1.1   GENERAL

This section covers only the color of the exterior and interior materials 
and products that are exposed to view in the finished construction.  The 
word "color" as used herein includes surface color and pattern.  
Requirements for quality and method of installation are covered in other 
appropriate sections of the specifications.  Specific locations where the 
various materials are required are shown on the drawings.  Items not 
designated for color in this section may be specified in other sections.  
When color is not designated for items, the Contractor shall propose a 
color for approval.

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-14 Samples

Color board; GA.

Three sets of color boards, 120 days after the Contractor is given Notice 
to proceed, complying with the following requirements:

a.  Color boards shall reflect all actual finish textures, patterns, 
and colors required for this contract. 

b.  Materials shall be labeled with the finish type, manufacturer's 
name, pattern, and color reference.

c.  Samples shall be on size A4 or 8-1/2 by 11 inch boards with a 
maximum spread of size A1 or 25-1/2 by 33 inches for foldouts.

d.  Samples for this color board are required in addition to samples 
requested in other specification sections.

e.  Color boards shall be submitted to: 
ARCHITECTURAL SECTION
DESIGN BRANCH
FORT WORTH DISTRICT

PART 2   PRODUCTS

2.1   REFERENCE TO MANUFACTURER'S COLOR

Where color is shown as being specific to one manufacturer, an equivalent 
color by another manufacturer may be submitted for approval.  Manufacturers 

SECTION 09915  Page 1



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

and materials specified are not intended to limit the selection of equal 
colors from other manufacturers.

2.2   COLOR SCHEDULE

The color schedule lists the colors, patterns and textures required for 
exterior and interior finishes, including both factory applied and field 
applied colors.

2.2.1   Exterior Walls

Exterior wall colors shall apply to exterior wall surfaces including 
recesses at entrances and projecting vestibules.  Conduit shall be painted 
to closely match the adjacent surface color.  Wall color shall be provided 
to match the colors listed below.

a.  Brick:  
ACME: Elgin, Painted Desert

         AM#1
b.  Mortar:  SGS P631, WHITE CEMENT/TAN SAND

c.  Pre-Engineered Building in Mechanical Yard:
AM#1 SHERWIN WILLIAMS; RED BARN SW2307

d.  Metal AM#1 Guardgate and Screening:SHERWIN WILLIAMS; RED BARN 
SW2307
Sherwin Williams; White Heron, SW2425

          AM#1
e.  Cast Stone:  Continential, 1104 Buff

2.2.2   Exterior Trim

Exterior trim shall be provided to match the colors listed below.

a.  Doors and Door Frames:  
AM#1  Graham Arch. Products; Antique Bronze

b.  Windows (mullion, muntin, sash, trim, and sill):  
AM#1 Graham Arch. Products; Antique Bronze

d.  Fascia:  
USG; Fog

e.  Downspouts, Gutter, Louvers, and Flashings:  
AM#1  Downspouts off Standing Seam Metal Roof shall match roof, 
American Buildings Company, Terra Cotta
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Remaining Downspouts, gutter, lovers, and flashings; Sherwin 
Williams, White Heron, SW2425.

f.  Handrails, Guardrails, Stairs:  
Sherwin Williams; White Heron, SW2425

g.  Soffits and Ceilings:  
USG; Fog

h.  Signage:  
Base Standard, See Arch. Drwgs.

i.  Overhangs:  
USG; Fog

j.  Caulking and Sealants:  
Shall match surrounding material.

2.2.3   Exterior Roof

Roof color shall apply to exterior roof surfaces including sheet metal 
flashings and copings, mechanical units, roof trim, pipes, conduits, 
electrical appurtenances, and similar items.  Roof color shall be provided 
to match the colors listed below.

a.  Metal:  
AM#1 American Buildings Company; Terra Cotta

2.2.4   Interior Floor Finishes

Flooring materials shall be provided to match the colors listed below.

b.  Carpet Tile:  
F101; Interface; Furrows, 1446 Top Soil

c.  Vinyl Composition Tile:  
F201; Mannington; Essentials, Sandrift 137

d.  Sheet Vinyl:  
F301; Mannington: Bio-Spec, Oyster White 15101
F302; Mannington; Bio-Spec, Charcoal 15144

NOTE:
See Arch. Drwg. I-03 for pattern in Medical A312 and Dental A313

h.  Ceramic Tile:  
F401; Dal-tile; Keystones, Almond D035, 2" x 2"
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i.  Porcelain Tile:  
F501: Dal-tile; Rocky Mountian, Nero 806 Unpolished, 12" x 12"
F502: Dal-tile; Rocky Mountain, Bianco 801 Unpolished, 12" x 12"

NOTE:
See Arch. Drwgs A29, A30, A31 for porcelain tile F501 and F502 
installation areas.

Floor Tile, F501, shall be installed in Dal-tile Brickwork Square 
Pattern.
Floor Tile, F502, shall be installed in Men and Women Toilet Areas 
in a 45 degree angle.

j.  Grout:  
M401; Custom Bldg. Products; New Taupe

2.2.5   Interior Base Finishes

Base materials shall be provided to match the colors listed below.

a.  Resilient Base and Edge Strips:  
B101; Johnsonite, Tightlock, TCB 20, Charcoal, 4".
AM#1 B102; Johnsonite, Cove, 24 Moon Rock, 4"

c.  Ceramic Tile:  
B201; Dal-tile; Keystones, Almond 035, MB-5A.

d.  Porcelain Tile:  
B301; Dal-tile; Rocky Mountain, Nero Bullnose, S44C9
AM#1 B302; Dal-tile; Rocky Mountain, Bianco, Bullnose, S44C9

e.  Grout:  
M401; Custom Bldg. Products; New Taupe
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2.2.6   Interior Wall Finishes

Interior wall color shall apply to the entire wall surface, including 
reveals, vertical furred spaces, grilles, diffusers, electrical and access 
panels, and piping and conduit adjacent to wall surfaces unless otherwise 
specified.  Items not specified in other paragraphs shall be painted to 
match adjacent wall surface.  Wall materials shall be provided to match the 
colors listed below.

a.  Paint:  
W101; Sherwin Williams; Canvas Tan 1129
W102; Sherwin Williams; Neutral Ground 1130

NOTE:
Paint to be applied over Wall Texture that shall match USG; 
Knock-Down & Skip Trowel or approved equal.

b.  Vinyl Wall Covering:  
W201; Tri-kes; VP02-5080

         AM#1
c.  Porcelian Tile

W301; Dal-tile; Rocky Mountain, Bianco 801, 12" X 12"
W302; Dal-tile; Rocky Mountain, Nero 806, 6" x 12"

NOTE:  See Arch. Drwg. A29 for wall pattern details.

d.  Ceramic Tile:  
W401; Dal-tile; Keystones, Porcelain, 2" x 2"

e.  Ceramic Tile Grout:  
M401; Custom Bldg. Products; New Taupe

f.  Acoustical Wall Covering:  
AM#1 W901; Tri-kes; Overture; Malibu 7005

h.  Acoustical Wall Panels:
W501; USG; Silent Touches; Fabric-Guilford of Maine, Carina 2220, 
1494 Perlite

NOTE:
See USG typical wall application with chair rail. (web site: 
www.usg.com - Sweets 2000 Catalog, Volume 10, 9840 Page 4)

2.2.7   Interior Ceiling Finishes

Ceiling colors shall apply to ceiling surfaces including soffits, furred 
down areas, grilles, diffusers, registers, and access panels.  Ceiling 
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color shall also apply to joist, underside of roof deck, and conduit and 
piping where joists and deck are exposed and required to be painted.  
Ceiling materials shall be provided to match the colors listed below.

a.  Acoustical Tile and Grid:  
C301; Armstrong; Fine Fissured Open Plan, Med. Texture, White

b.  Paint:  
C201; Sherwin Williams; Canvas Tan 1129
C202; Sherwin Williams; Neutral Ground, 1130

c.  Vault
C302; Sherwin Williams; Metalworks Vault/Aluminum, Perforated White

2.2.8   Interior Trim

Interior trim shall be provided to match the colors listed below.

a.  Doors:  
D101; Sherwin Williams; Canvas Tan 1129
AM#1 D201: Graham Arch. Products, Antique Bronze

b.  Door Frames:  
T101; Sherwin Williams; Canvas Tan 1129
AM#1 T201; Graham Arch. Products, Antique Bronze

c.  Windows (mullion, muntin, sash, trim, and stool):  
AM#1 Graham Arch. Products, Antique Bronze

d.  Window Sills:  
Sherwin Williams; Canvas Tan 1129

e.  Fire Extinguisher Cabinets:  
AM#1 To Match Graham Arch. Products, Antique Bronze

f.  Handrails:  
Sherwin Williams, Canvas Tan 1129

g.  Ladders:  [_____].

h.  Metal Stairs:  
Sherwin Williams, Canvas Tan 1129

2.2.9   Interior Window Treatment

Window treatments shall be provided to match the colors listed below.

a.  Shadecloth:
M301; Mecho, Euroveil, Graphite 5311
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2.2.10   Interior Miscellaneous

Miscellaneous items shall be provided to match the colors listed below.

a.  Toilet Partitions and Urinal Screen:  
M201; Santana, Black

b.  Plastic Laminate:  
PL-1; Wilsonart; Canyon 1754-60
NOTE:
Countertop and Base B104

PL-2; Wilsonart; Bronze Legacy 4656-60
NOTE:
Countertop and Base Locations as indicated in Arch. Drwgs, Rooms 
A104Q, B209, B209B, B306A, B306B

PL-3: Wilsonart; Chemsurt, Greystone 4790-60
NOTE:
Countertop and Base locations as indicated in Arch Drwgs, Rooms 
A312A, A312B
Countertop and Backsplash locations as indicated in Arch Drwgs, 
Rooms A312Q, A312U, A312V

c.  Signage Message Color (excluding handicapped signage):  
White

d.  Signage Background Color (excluding handicapped signage):  
Black

e.  Lockers:  
M101; Penco, 028 Black

f.  Operable Partitions:  
Kwik-Wall; Maharam, Teck-Wall 1000, Mintless 179

g.  Corner Guards:  
Korseal; K-8 Cream

h.  Wall Switch Handles and Standard Receptacle Bodies:  
Stainless Steel

i.  Electrical Device Cover Plates and Panels:  
Stainless Steel

j.  Casework:  
See Arch Drwgs. and Plastic Laminate.

PART 3   EXECUTION (Not Applicable)

        -- End of Section --
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SECTION 10101
 

MISCELLANEOUS ITEMS
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

THE ALUMINUM ASSOCIATION (AA)

AA-03 (Seep. 1980, 7th Ed.) Designation System 
for Aluminum Finishes

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 543 (1981) Slate Blackboards

ASTM E 814 (1983) Fire Tests of Through-Penetration 
Fire Stops

PORCELAIN ENAMEL INSTITUTE (PEI)

PEI S 100 (1965) Architectural Porcelain Enamel on 
Steel for Exterior Use.

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Manufacturer's Catalog Data; FIO.

SD-04 Drawings

Fabrication/Erection/Installation Drawings; FIO.

Drawings shall be submitted for each product listed in PART 2   PRODUCTS.  
Drawings shall show sizes, details of construction, method of construction, 
method of assembling, hardware materials, colors, method of mounting, 
location of each item, specifications for surface preparation and 
installation of items, and all other details pertinent to installation.  
For each product, drawings shall identify all parts by name and material.  
Materials fabricated or delivered to the job site before approval of the 
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drawings shall be subject to rejection.

SD-14 Samples

Presentation Cabinets; FIO.

Unless otherwise indicated, samples shall be full size, taken from 
manufacturer's stock, and be complete as required for installation.  After 
approval, samples may be installed in the work provided each sample is 
clearly identified and its location recorded.  Provide one sample of each 
product listed in PART 2   PRODUCTS unless otherwise indicated below:

Each type writing and tack board surface,  square.

Full-size wall clips or anchoring devices.

Each type of frame,  long.

Each type of trim and chalk trough, 2 long.

Each accessory, full size.

1.3   DELIVERY AND STORAGE

Materials and products shall be delivered to the site in the manufacturer's 
original unopened containers with brand name and type clearly marked.  
Materials and products shall be carefully handled and stored in dry, 
watertight enclosures.

1.4   FIELD MEASUREMENTS

Field measurements shall be taken prior to the preparation of drawings and 
fabrication to ensure proper fits.

PART 2   PRODUCTS

2.1   GENERAL

Supplementary parts necessary to complete each product item shall be 
included even though such work is not definitely shown or specified.  The 
Contractor shall furnish to the proper trades all anchors, sockets, or 
fastenings required for securing items to other construction.  Details and 
specifications of items for which standard products are available are 
representative guides of requirements for such items.  Standard products, 
generally meeting such requirements, will be accepted, if details of 
construction and installation are approved by the Contracting Officer.

2.1.1   Metal Thickness

Gages of sheet iron and steel specified are U. S. Standard for sheet and 
plate.  Extruded sections shall be at least  thick, unless otherwise 
specified or shown on the drawings.

2.1.2   Aluminum Frames

Aluminum frames, trim, and accessories shall be fabricated of 6063-T5 or T6 
extruded aluminum alloy.  Corners and connections shall be hairline miter 
or butt joints.  Exposed aluminum surfaces shall have integrally colored 
finish.  Satin finish shall be chemically etched medium matte anodic 
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coating, Class II Architectural, 0.4 mil thick, in accordance with AA-03.

2.2   PRESENTATION CABINETS

Presentation cabinets shall be hardwood solids and veneer of mahogany.  
Cabinet size shall be 72-inches wide, 48-inches high and mounted as 
indicated on the drawing.  Presentation cabinets shall be as located on the 
drawing, indicated by "screen."  Presentation cabinets shall feature a 
porcelain steel writing surface, cork tackable display surfaces with a flip 
chart, mounted on inside of right hand door, and a concealed projection 
screen, mounted at the top of the interior of the cabinet.

2.3   TELEVISION WALL MOUNTS

ATelevision wall mounts shall be model TVWY35txr-BR with VCR 4BK tray as 
manufactured by "Bretford Manufacturing, Inc."  (800-521-9614) or approved 
equal.  This is a wall mounted yoke model to house a 30" to  35" 
television.  base of tray shall be a minimum of 72-inches above finish 
floor.  TV wall mounts shall be to the left of the presentation cabinets as 
located on the drawing (indicated by "screen"). Attachment of assembly 
shall be as recommended by manufacturer.

2.4   FIRE EXTINGUISHER CABINETS AM# 0001 (FEC)

2.4.1   Fire Extinguisher Cabinets

Metal fire extinguisher cabinets shall be furnished and installed where 
shown on the drawings or specified.  Cabinets to be located in fire-rated 
walls shall be fire-rated type, fabricated in accordance with ASTM E 814, 
and shall be listed by an approved testing agency for 1- and 2-hour 
combustible and non-combustible wall systems.  The testing agency's seal 
shall be affixed to each fire-rated cabinet.  Cabinets shall be of the 
recessed type suitable for   Box and trim shall be of heavy gage rolled 
steel.  Door shall be a rigid frame with full length piano type hinge and 
double strength (DSA) glass panel.  Door and box shall be prime-coated 
inside and out and be field coated AM# 0001  as indicated in Section 09915: 
COLOR SCHEDULE .

Fire Extinguisher Cabinet 'A' shall house one fire extinguisher number 1 as 
specified below.  Inside dimensions shall be 12-inches wide, 27-inches high 
and 8-inches deep.

Fire Extinguisher Cabinet 'B' shall house one fire extinguisher number 1 
and one fire extinguisher number 2 as specified below.  Inside dimensions 
shall be 19 3/4-inches wide, 28 3/4-inches high and 8-inches deep.

Fire Extinguisher Cabinet 'C' shall house one fire extinguisher number 1  
and as specified below with a compartment below for a 2 1/2-inch fire 
department valve.  Inside dimensions shall be 16-inches wide, 40-inches 
high and 9-inches deep.

2.4.2   Fire Extinguisher  AM# 0001 Number 1
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Provide a 10 pound ABC multi-purpose dry chemical fire extinguisher at 
locations shown on drawing AM# 0001 and indicated in specific cabinets asa 
specified above.  The extinguisher shall meet NFPA codes governing fire 
extinguishers, and shall carry a UL and FM approval.

AM# 0001  Fire Extinguisher Number 2

Provide a 10 pound CO 2 Carbon Dioxide fire extinguisher at locations shown 
on drawings and indicated in specific cabinets as specified above.  the 
extinguisher sahll meet NFPF codes governing fire extinguishers, and shall 
carry a UL and FM approval.

2.4.3   Fire Extinguisher Brackets (FE)

Provide a fire extinguisher bracket of 16 gauge steel, red baked enamel, 
with spring type band and retaining clip as located on the drawing. AM# 
0001 Provide a fire extinguisher number 1 at each bracket.

2.5   PUBLIC TELEPHONE ENCLOSURES

Public Telephone Enclosures shall match style and type of Model 
00615/Trim-Line, Phillips, Brooks and Gladwin.  Finish shall be brushed 
stainless steel with black, molded interior.  Interior shall be lighted.  
The cabinet shall have a narrow depth; 24-inches width by 10-inches depth 
by 42.75-inches in height.  Bottom of enclosure shall be 29.5-inches A. F. 
F. except for one in AM# 0001  (ea. floor) shall be mounted 54-inches to 
coin slot to meet ADA requirements.

2.6   REVOLVING DARKROOM DOOR/LIGHT SEAL

Revolving darkroom door/light seal shall be equal to Model 200ST by 
Consolidated Door Corporation, Chicago, IL (773-376-5600).  Seal shall fit 
in wall opening 41-inches wide by 80-inches high.  Door/seal shall be 
constructed of concentric cylinder panels, with a 26.5-inch entrance 
opening.  Install door/seal level and plumb to achieve smooth operation AM# 
0001, and per manufacturers recommendations.

2.7   TELLERS WINDOW

Tellers widow shall be equal to "Walk-up" window with drop-in tray Model 
1210-S and 5 FR talk-thru by Creative Industries, Inc. of Indianapolis, IN 
(317-248-1102).

AM# 0001   2.8   LOCKER ROOM BENCHES

Locker roome benches and pedestals sshall be equal to DeBourgh MFG. Co., 
LaJuanta, Co. (719-384-8161).  Benches shall be 1 1/4-inches thick, 9 
1/2-inches wide of butcher block maple hardwood, double coated with a 
satin-gloss sealer. Pedestals shall be 16-inches high, 1 1/2-inch pipe with 
bell shaped cast iron base having a diameter of 7 3/4-inches ready to 
secure to floor with 1/2-inch round by 5 1/2-inch concealed concrete 
anchors.  Pedestals shall be standard powder coat. Benches and pedestals 
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shall be installed per manufacturers in structions.
. 
PART 3   EXECUTION

3.1   PREPARATION AND INSTALLATION

Mounting surface preparation and product installation shall be in 
accordance with the product manufacturer's written recommendations.

3.2   BULLETIN BOARDS

Bulletin boards shall be mounted with the top edge not higher than  above 
the floor.

3.3   CLEANING

Following installation, dirty or discolored surfaces of the products shall 
be cleaned, with the products left free of defects.  Products that are 
damaged or improperly installed shall be removed and reinstalled or 
replaced with new products as directed.

    -- End of Section --
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SECTION 10442

INTERIOR SIGNAGE
08/1996

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (1980) Designation System for Aluminum 
Finishes

AA SAA-46 (1978) Standards for Anodized 
Architectural Aluminum

AA PK-1 (1989) Registration Record of Aluminum 
Association Alloy Designations and 
Chemical Composition Limits for Aluminum 
Alloys in the Form of Castings and Ingot

 AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 605.2 (1992) Voluntary Specification for High 
Performance Organic Coatings on 
Architectural Aluminum Extrusions and 
Panels

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z97.1 (1984) Safety Glazing Materials Used in 
Buildings.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 211 (1992a) Aluminum and Aluminum-Alloy Bar, 
Rod, and Wire

ASTM B 221 (1992a) Aluminum-Alloy Extruded Bars, 
Rods, Wire, Shapes, and Tubes

ASTM C 1036 (1991) Flat Glass

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1992) Structural Welding Code - Steel

FEDERAL SPECIFICATIONS (FS)

FS L-P-387 (Rev. A; Am. 1; Int. Am. 2) Plastic Sheet, 
Laminated, Thermosetting (for Designation 
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Plates).

FEDERAL STANDARDS (FED-STD)

FED-STD 795 (Basic) Uniform Federal Accessibility 
Standards

FLAT GLASS MARKETING ASSOCIATION (FGMA)

FGMA-01 (1990) Glazing Manual

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Interior Signage; FIO.

Submit manufacturer's catalog data, describing the sign type, materials, 
and fabrication for each sign type furnished for this project.

SD-04 Drawings

Interior Signage; FIO.

Drawings shall clearly show elevations of each sign type, dimensions, 
materials, typographic layouts, sizes, methods, finishes, anchorages, and 
other details of construction as well as relation to supporting and 
adjacent work where applicable.  Drawings shall include typical layouts of 
each sign type showing graphic quality, letterforms, symbols, and type 
spacing, and a schedule showing the location of each sign type.

SD-06 Instructions

Installation Procedures; FIO.

Before installation, submit the sign manufacturer's printed instructions 
for installation of the signs.  Include complete procedures, including 
preparation of wall or door surfaces, mounting techniques, and recommended 
adhesives, tapes, or fasteners.

SD-07 Schedule

Sign Schedule; GA.
      
Prior to sign fabrication, submit sign schedule indicating type, size, 
location, and message of signs to be furnished and installed.

SD-08 Statements

Qualifications; FIO.

Prior to start of sign installation, submit resumes of work experience for 
all installers.  The work shall be done by qualified, experienced 
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installers, working under a qualified supervisor.  The supervisor shall 
have a minimum of 5 years experience in this area of work and shall be 
certified by the sign manufacturer.

SD-14 Samples

Interior Signage; GA.

Submit one full size sample of each sign type in the quality and color 
specified.  The samples may be installed in the work provided each sample 
is identified and location recorded.

SD-19 Operation and Maintenance Manuals

Sign Maintenance Instructions; FIO.

Submit three copies of the sign manufacturer's maintenance instructions, 
including one quart of any special cleaning solution recommended and 
furnished by the manufacturer.  Cleaning solution(s) shall be properly 
marked.  Instructions shall include the recommended type of cleaning 
equipment and materials, cleaning methods, and cleaning cycles.

1.3   DELIVERY AND STORAGE

Deliver signs to the site in manufacturer's original wrappings and packages 
clearly labeled with the manufacturer's name, brand name, size and related 
information.  Each sign shall be individually packaged.  Store in a safe, 
dry, clean, and well ventilated area, protected from damage, soiling, and 
moisture.  Store packages flat.  Do not open containers until needed for 
installation unless verification inspection is required.  Protective paper 
shall be removed only as necessary during fabrication, inspection, or 
installation in order to avoid scratching, chipping, or crazing the acrylic 
sheets.

PART 2   PRODUCTS

2.1   GENERAL

Interior signs and graphics shall be provided as a total system.  Signs 
shall be complete with lettering, framing as detailed, and related 
components for a complete installation.  Signs shall be the standard 
product of a manufacturer regularly engaged in the manufacture of such 
products and shall essentially duplicate signs that have been in 
satisfactory use at least 2 years prior to bid opening.

2.2   MATERIALS AND FINISHES

2.2.1   Framing and Fasteners

2.2.1.1   Aluminum Alloy Products

Aluminum extrusions shall be at least   thick, and aluminum plate or sheet 
shall be at least   thick.  Extrusions shall conform to ASTM B 221; plate 
and sheet shall conform to ASTM B 209.  Where anodic coatings are 
specified, alloy shall conform to AA PK-1 alloy designation 514.0.  Exposed 
anodized aluminum finishes shall be as shown and shall conform to AA SAA-46.

2.2.1.2   Finishes
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Aluminum used for concealed framing of sign shall have a mill finish.  
Aluminum used for exposed surfaces shall have medium bronze anodized 
finish.  Anodized finish shall be AA DAF-45 designation AA-M10-C22-A32, 
Architectural Class II ( to  ) for integral color

2.2.1.3   Welding

Welded joints shall be heliarc welded in conformance with the AWS D1.1 and 
the Aluminum Association's publications.

2.2.1.4   Exposed Metal Fasteners

Exposed metal fasteners shall be hardened aluminum ASTM B 211, 6061, T6 
Alloy.

2.2.1.5   Adhesives

Adhesives and adhesive tapes required for plastics, glass, and metals shall 
be the type recommended by the sign manufacturer.

2.2.2   Plastic

Signs shall be fabricated of Type ES melamine plastic conforming to FS 
L-P-387, Type NDP self-extinguishing or acrylic conforming to ANSI Z97.1.  
Plastic sheet used for signs shall be of new stock and free from defects 
which would impair strength, durability, and appearance.  Clear face sheets 
shall be matte finish.  Colored, opaque face plates and plaques shall be 
smooth finish.

2.2.3   Changeable Letter Boards

Changeable letter boards for building and floor directory signs shall be 
pre-slotted, nonfading, washable vinyl which accept molded plastic letters 
(white in color) with tabs that align the letters in the slots. Boards 
shall be   thick.

2.2.4   Glass

Glass shall be polished clear plate glass with clean cut edges     
conforming to ASTM C 1036.  All glazing work shall be performed in 
accordance with applicable standards of the FGMA-01.

2.2.5   Signs

Signs, other than building directory signs, shall be matte, opaque colored 
acrylic plastic having top surface printed message,   minimum thickness 
(including backing plate) sub-surface printed face plates shall be 
laminated to a backing plate.  Signs shall conform to FED-STD 795.

2.2.5.1   Fabrication

All signs and sign components shall be shop fabricated, complete and ready 
for installation.  Sign components shall be cut clean.  Rounded corners, 
cut or ragged edges, edge build-up, bleeding or imperfections in the 
surfaces of the acrylic sheet will not be acceptable.

2.2.5.2   Paints and Inks

Paints and inks required shall be made for the surface material on which 
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they are to be applied and as recommended by the manufacturer of the paint 
or ink.  Prime coats or other surface pretreatments, where applicable, 
shall be included in the work.  Paints, inks and all finishes shall not be 
the cause of discoloration, deterioration or delamination of any materials 
used in the fabrication. Paints and inks shall be evenly applied without 
pinholes, scratches, peeling, or application marks.  Paints may be alkyd, 
acrylic, epoxy, or urethane enamel that are qualified for listing on the 
applicable GSA qualified products list.

2.2.5.3   Messages

Messages for insert panels of office identification signs shall be:

    b.  Dry-transfer letters applied to paper card stock.

2.2.5.4   Letterforms and Graphics

a.   Die-Cut Vinyl Letters

Vinyl sheeting for die-cut graphics shall conform to MS MIL-M-43719, 
minimum   film thickness.  The sheeting shall include a positionable 
precoated pressure sensitive adhesive backing (Class 3).  Die-cutting 
shall be executed in such a manner that all edges and corners of 
finished letterforms and graphics shall be true and clean.  Letterforms 
and graphics with rounded positive or negative corners, nicked, cut or 
ragged edges, shall not be used.  Permanently apply die-cut letters and 
graphics to sign surfaces in such a manner that all letter surface and 
edge areas are tightly and evenly adhered to the sign surface.

f.   Letter Size and Style

Letterforms, including numbers, shall be helvetica medium style, upper
and lower case, and  shall be in the height indicated in sign standards, 
unless otherwise specified or indicated.  In addition,

    (1)  Edges and corners of finished letterforms shall be 
photographically precise, crisp, clean and free of ticks, 
discontinuous curves, line wave, cut or ragged edges, edge 
built-up, bleeding, surface pinholes and other imperfections.  All 
letterforms shall conform to the prescribed letterform proportions.

        (2)  Alignment of letterforms shall maintain a horizontal 
baseline.
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    (3)  Letter spacing shall be normal.  Expanded or condensed 
spacing is not acceptable.

2.3   SIGN STANDARDS

2.3.1   Sign Grids

See drawings for the applicable sign types for sign dimensions and mounting 
heights.

2.3.2   Building Directory Sign

Directory shall be two- door style.  Doors shall be sliding plate glass.  
Directories shall be furnished complete with all hardware including keyed 
cylinder lock.

2.3.2.1   Type AA1

The Building Directory consists of a permanent header panel with the name 
of the Directory as a title, and a directory section that lists each 
tenant.  The directory section shall be a changeable letter board.  Sign 
design shall be as follows:

    a.  Colors:  White letters on standard black background .

    b.  Dimensions:   .

    c.  Message:

  Heading - Upper and lower case helvetica medium,           capital  
letter height, flush left.

 Secondary Heading - Upper and lower case helvetica regular,   capital 
letter height, flush left.

The heading area shall accommodate two lines with a maximum line length of 
30 tiles or characters per line.

Text - Upper and lower case helvetica medium,   capital letter height, 
flush left.  The text area shall accommodate three columns of 19 lines 
each, with a maximum line length of 45 tiles or characters per line.

    d.  Graphics:

A graphic map of each floor with room names and/or numbers, and a position 
location of "YOUR ARE HERE" shall be provided by the contractor.  Artwork 
shall be done by a graphic artist/or professional signage company.

2.3.2.2   Type AA3

Floor directories shall be located in the elevator lobbies of each floor and
 at the major stairway landings.  The floor directory consists of a 
permanent header panel with the floor number, and an insert panel that 
lists each tenant on the floor.  The insert panel shall be a clear sleeve 
which will accept a paper or plastic insert listing the names and room 
numbers of the tenants.  The insert may be a   typeset or typewritten 
insert sheet.  Sign design shall be as follows:

SECTION 10442  Page 6



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

    a.  Colors:

Header panel - White numbers on standard black background.

Insert panel - Black letters and number on white background.

    b.  Dimensions:   .

    c.  Message:

  Floor number - Helvetica medium,   in height, flush left.

Insert, headings - Upper and lower case helvetica medium,   capital letter 
height, flush left.

Insert, text - Upper and lower case helvetica regular,   capital letter 
height, flush left.

The insert message area shall accommodate 15 lines with a maximum length of 
35 tiles or characters per line.

AM#1
2.3.2.2.#   AA5

This type of sign guides travel to one or two destinations.  Messages may 
include areas, offices, or room numbers.  Fabricated from modular sign 
panels with one destination per panel.  Messages are grouped in the 
following order according to their arrow direction: forward, left, and 
right.  Placement of the message on the sign panel is determined by the 
arrow direction; destinations forward and left have flush left messages, 
destinations right have glush right messages.  Messages are listed within 
each group by their proximity to the sign.  The arrow is centered in the 
space between the message and the edge of the sign.  

   a.  Colors:

White letters, numbers, and arrows on black background.

   b.  Dimensions: 2 3/4" x 1'-6".

   c.  Message:

Destination name or number-upper and lower case helvetica medium, 1-inch 
capital letter height, flush right or left depending on destination 
direction.  Average line length-18 characters per line.

2.3.2.3   Letters  

Assortment of letters shall include three entire sets of the alphabet with 
emphasis on the most used characters and three sets of numbers.

2.3.2.5    Directory Listing(s)

The Contractor shall install the entire directory listing on the Building 
Directory [ from the listing(s) furnished by the Contracting Officer.
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Building Directory:

        Room or Tenant Title        Room Number]

2.3.3   Office Identification Signs

2.3.3.1   [Enter Appropriate Subpart Title Here]2.3.3.2   Type BB2 (Wall 
Mounted)

This type consist of a permanent header panel with the room number and an 
insert panel which identifies the tenant.  The insert panel shall be a 
clear sleeve which will accept a paper or plastic insert with the name of 
the tenant.  Sign design shall be as follows:

    a.  Colors:

Header panel - White number on standard black background.

Insert panel - Black letters on white background.

    b.  Dimensions:  .

    c.  Message:

Room number - Helvetica medium,   in height, flush left.

Tenant name - Upper and lower case helvetica medium,   capital letter height, 
flush left.

Secondary information - Upper and lower case helvetica regular,  capital 
letter height, flush left.

The insert area shall accommodate four lines with a maximum of 21 tiles or 
characters per line.

2.3.3.3   Type BB3 (Projecting Sign)

This type consists of a permanent header panel with the room number and an 
insert panel which identifies the tenant.  The insert panel shall be a 
clear sleeve which will accept a paper or plastic insert with the name of 
the tenant.  Sign design shall be as follows:

a.  Colors:

Header panel - White number on standard  background.

Insert panel - Black letters on white background.

b.  Dimensions:   .

c.  Message:

Room number - Helvetica medium,   in height, flush left.

Tenant name - Upper and lower case helvetica medium,   capital letter height, 
flush left.
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Secondary information - Upper and lower case helvetica regular,   capital 
letter height, flush left.

The insert area shall accommodate two lines with a maximum of 21 tiles or 
characters per line.

2.3.3.4   Type BB4 (Room Number Sign)

This type consists of a permanent header panel only (without an insert 
panel).  Mounting height shall be   (top edge of sign) above the floor.  
Sign design shall be as follows:

a.  Colors:

Header panel - Whitenumber on standard black background.

b.  Dimensions:  mm.

c.  Message:

Room number - Helvetica medium,   in height, flush left.

2.3.4   Service Identification Sign (Type BB7)

This type identifies restrooms, telephones, and other services.  Sign 
design shall be as follows:

a.  Colors:

Symbols - blue symbol  (where appropriate) on white background.

b.  Dimensions:   .

c.  Message:

Service name - Helvetica medium upper and lower case, capital letter height, 
centered.

 The message line will accommodate a maximum of 7 tiles.

2.3.5   Informational Signs

2.3.5.1   Messages

Informational signs orient and inform visitiors to the activities within 
each building.

2.3.5.2   Type CC1 Building Map

Sign design shall be as follows:

a.  Colors:  
Header - White letters on standard black background.

Map - Balck letters, numbers, and site markings on a white background.  
Color coding may be used to facilitate reading.
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b.  Dimensions:  Slats -  ][As indicated].

c.  Message:  Titles-upper and lower case helvetica medium,  capital 
letter height, flush left.

Average line length - 30 characters per line.

2.3.5.3   Type CC2 Bulletin Board]

Sign design shall be as follows:

a.  Colors:  Header - Whiteletters and numbers on black background.  
Cork, grey.

b.  Dimensions:   .

c.  Message:  Title-upper and lower case helvetica medium, 2-inch 
capital letter height, flush left.

Average line length, 47 characters per line.

2.3.6   Regulatory Signs

Symbols, such as for "No Smoking", shall be black with a standard red 
circle and bar on a white background.  Written messages are not required.

2.4   SIGNAGE SCHEDULE

All Building Directories and Building Maps shallb e coordinated with the 
user for tenant listings.

All AA3, AA5, and BB2 Sign Types shall have the room and the message and 
shall be coordinated with the user before ordering.

See Arch. Drwg. I-04 for Signage Schedule.

See Arch. Drwgs. I-06, I-07, and I-08 for Signage Placement.

PART 3   EXECUTION

3.1   GENERAL

Signs shall be mounted in place after all other interior work in the 
immediate vicinity, including painting, has been completed.  Installed 
signs shall be uniform and secured.

3.2   INSTALLATION PREPARATION

Inspect all room and areas to have signs.  Repair holes, cracks, 
depressions, or rough areas using recommended materials.  Walls shall be 
free of any foreign materials.  Minimum wall temperature before, during and 
after installation and requirements for conditioning adhesive, shall comply 
with the sign and adhesive manufacturer's instructions.  Sign installation 
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shall constitute validation by the Contractor that the conditions in the 
area meet all requirements for satisfactory installation.

3.3   INSTALLATION

Height and location of the signs shall be as directed by the Contracting 
Officer unless otherwise specified.  Signs shall be mounted using vinyl 
tape, adhesive, or screws, as recommended by the manufacturer for the 
specific application.  Adhesive shall cover the entire back surface of the 
sign panels.  Screw attached signs shall be attached with two [concealed] 
[exposed] non-ferrous screws, one centered at each end in a manner that 
will not interfere with the message.  Signs larger than two inches in 
height shall be attached with four screws, equally spaced, one in each 
corner.  Exposed screws shall have round heads.  Color of screws shall be 
[brass] [chrome plated] [match the background color of the sign].

3.3.1   Sign Type BB7

Restroom door identification signs shall be centered on the door.  Signs 
with the handicapped symbol shall be centered and located beneath the 
identification sign on doors of restrooms having handicapped provisions.

3.3.2   Directional SignAA5

Signs shall be located at each decision point -  elevators lobbies, and  
the stairways.  Directional signs shall point to room numbers.

3.3.3   Building  Directories

Signs shall be secured to the wall by means of concealed screws or bolt 
hangers.

3.4   SIGN DAMAGE

In event of damage to any sign or sign component, the Contractor shall 
repair or replace the signs or components as required by the Contracting 
Officer, at no additional cost to the Government.

3.5   CLEANUP

All installed signs and adjacent surfaces shall be free of tape, adhesive, 
packing paper, dirt, smudges, scratches, discoloration, or other foreign 
material or defect.  The Contractor shall clean all signs in accordance 
with the manufacturer's instructions.

        -- End of Section --
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SECTION 10800

TOILET ACCESSORIES
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 1036 (1991) Flat Glass

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-2380 (Rev A) Dispenser, Paper Towel

CID A-A-2398 (Rev B) Curtain, Shower and Window

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation, 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Finishes; FIO.  Accessory Items; FIO.

Manufacturer's descriptive data and catalog cuts indicating materials of 
construction, fasteners proposed for use for each type of wall 
construction, mounting instructions, operation instructions, and cleaning 
instructions.

SD-14 Samples

Finishes; GA.  Accessory Items; FIO.

One sample of each accessory proposed for use.  Approved samples may be 
incorporated into the finished work, provided they are identified and their 
locations noted.

1.3   DELIVERY, STORAGE, AND HANDLING

Toilet accessories shall be wrapped for shipment and storage, delivered to 
the jobsite in manufacturer's original packaging to location indicated, and 
stored in a clean, dry area protected from construction damage and 
vandalism.

1.4   WARRANTY
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Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   MANUFACTURED UNITS

Toilet accessories shall be provided where indicated.   Each accessory item 
shall be complete with the necessary mounting plates and shall be of sturdy 
construction with corrosion resistant surface.

2.1.1   Anchors and Fasteners

Anchors and fasteners shall be capable of developing a restraining force 
commensurate with the strength of the accessory to be mounted and shall be 
suited for use with the supporting construction.  Exposed fasteners shall 
have oval heads, be of tamperproof design and shall be finished to match 
the accessory.

2.1.2   Finishes

Except where noted otherwise, finishes on metal shall be provided as 
follows:

           Metal                              Finish
           _____                              ______

     Stainless steel                    No. 4 satin finish

     Carbon steel, copper alloy,        Chromium plated, bright
     and brass

2.2   ACCESSORY ITEMS

Accessory items shall conform to the requirements specified below.

2.2.1   Grab Bar (GB)

Grab bar shall be 18 gauge,   OD Type 304 stainless steel.  Grab bar shall 
be form and length as indicated.  Exposed mounting flange shall have 
mounting holes concealed on the tip of the flange.  Grab bar shall have 
satin finish.  Installed bars shall be capable of withstanding a  vertical 
load without coming loose from the fastenings and without obvious permanent 
deformation.  Space between wall and grab bar shall be 

2.2.2   [Enter Appropriate Subpart Title Here]2.2.3   Mirrors, Glass (MG
/PTD/SD)

Paper towel dispenser shall conform to CID A-A-2380, of not less than  Type 
304 stainless steel, and shall be mounted, with exposed surfaces satin 
finished.  Dispenser shall have a towel compartment and a mirror door and 
liquid soap dispenser.  Locking mechanism shall be tumbler key lock.  One 
piece seamless 22 gauge flange provided with 1/4" return for rigidity.  
1/4" float/plate mirror door mounted on a continuous stainless steel piano 
hinge and provided with a tumbler lock.  Door provided with door retainer.  
Shelf provided with raised front lip.  Cabinet is all welded construction.

2.2.4   [Enter Appropriate Subpart Title Here]
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2.2.5   Mirror, Tilt (HC/MT/PTD/SD)

Tilt mirror shall be surface mounted and shall provide full visibility for 
persons in a wheelchair.  Mirror shall have fixed tilt, extending at least  
from the wall at the top and tapering to  at the bottom.  Size shall be in 
accordance with the drawings.  Glass for mirrors shall conform to ASTM C 
1036 and paragraph Glass Mirrors.

2.2.6   Sanitary Napkin Disposer (SND)

Sanitary napkin disposal shall be constructed of Type 304 stainless steel 
with removable leak-proof receptacle for disposable liners.  Fifty  
disposable liners of the type standard with the manufacturer shall be 
provided.  Receptacle shall be retained in cabinet by tumbler lock.  
Disposer shall be provided with a door for inserting disposed napkins, and 
shall be partition mounted, double access.

2.2.7   Shelf, Metal, Light Duty (SMLD)

Light duty metal shelf shall be supported between brackets or on brackets.  
Brackets shall prevent lateral movement of the shelf.  Shelf shall be  
long.  Shelf and brackets shall be stainless steel.

2.2.8   Soap and Grab Bar Combination, Recessed (SGR)

Soap and grab bar combination shall be recessed type and shall be Type 304 
stainless steel, satin finish.

2.2.9   Towel Bar (TB)

Towel bar shall be stainless steel with a minimum thickness of   Bar shall 
be minimum  diameter, or square.  Finish shall be satin.

2.2.10   Towel Pin (TP)

Towel pin shall have concealed wall fastenings, and a pin integral with or 
permanently fastened to wall flange.  Maximum projection shall be .  Design 
shall be consistent with design of other accessory items.  Finish shall be 
satin.

2.2.11   Toilet Tissue Dispenser (TTD)

Toilet tissue holder shall be Type II - surface mounted with two rolls of 
standard tissue mounted horizontally.  Cabinet shall be stainless steel, 
satin finish.

2.2.12   Toilet Seat Cover Dispenser (TSCD)

Toilet seat cover dispensers shall be Type 304 stainless steel and shall be 
surface mounted.  Dispenser shall have a minimum capacity of 500 seat 
covers.

2.2.13   Diaper Changing Station (DCS)

Diaper changing station shall be surface mounted and shall be fabricated of 
high impact plastic with no sharp edges.  Unit fold down platform shall be 
concave to the child's shape, equipped with nylon and velcro safety straps 
and engineered to withstand a minimum static load of .  Unit shall have an 
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integral dispenser for sanitary liners.  Safety graphics shall be pictorial 
for universal use..

2.2.14   Mop Holder (MH)

Mop holder shall be surface mounted fabricated of 18 gauge type 304 satin 
finish stainless steel.  Mop holder shall consist of 5 holders, spring 
activated rubber cams on plated steel retainers.

AM# 0001  Waste Receptacle  (WR)

Waste receptacle shall be Type 304 stainless steel, designed for recessed 
mounting.  Reuseable liner, of the type standard wit the receptacle 
manufacturer, shall be provided.  Capacity shall be not less than 1.3 cubic 
feet.  Receptacle with push doors for access to the waste compartment shall 
have continuous hinges.  Locjing mechanism shall be tumbler key lock.

AM# 0001   Coat Holder  (CH)

Coat holder shalll be concealed surface mounted single coat holder hook.  
Holder shall be type 304 stainless steel satin finish.

PART 3   EXECUTION

3.1   INSTALLATION

Toilet accessories shall be securely fastened to the supporting 
construction in accordance with the manufacturer's approved instructions.  
Accessories shall be protected from damage from the time of installation 
until acceptance.

    -- End of Section --
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SECTION 12490

WINDOW TREATMENT
01/98

                                AMENDMENT #0001

PART 1   WORK DESCRIPTION

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

FEDERAL SPECIFICATIONS (FS)

FS AA-V-00200 (Rev B) Venetian Blinds

NATIONAL FIRE PROTECTION (NFPA)

NFPA 701 (1996) Methods of Fire Tests for 
Flame-Resistant Textiles and Films

1.2   GENERAL

Window treatment shall be provided, complete with necessary brackets, 
fittings, and hardware.  Each window treatment type shall be a complete 
unit provided in accordance with paragraph WINDOW TREATMENT PLACEMENT 
SCHEDULE.  Equipment shall be mounted and operated as indicated.  Windows 
to receive a treatment shall be completely covered.  The Contractor shall 
take measurements at the building and shall be responsible for the proper 
fitting and hanging of the equipment.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Window Treatments and Hardware; FIO.

Manufacturer's data composed of catalog cuts, brochures, product 
information, and maintenance instructions.

SD-04 Drawings

Window Treatments and Hardware; FIO.

Drawings showing fabrication and installation details.  Drawings shall show 
layout and locations of track, direction of draw, mounting heights, and 
details.

SD-14 Samples
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Window Treatments and Hardware; GA.

Three samples of each type and color of window treatment.    Shade material 
shall be minimum   in size.

SUBMIT SAMPLES FOR APPROVAL TO:
ARCHITECTURAL SECTION
DESIGN BRANCH
FORT WORTH DISTRICT

1.4   DELIVERY, STORAGE, AND HANDLING

Components shall be delivered to the jobsite in the manufacturer's original 
packaging with the brand or company name, item identification, and project 
reference clearly marked.  Components shall be stored in a dry location 
that is adequately ventilated and free from dust, water, or other 
contaminants and shall have easy access for inspection and handling.  
Materials shall be stored flat in a clean dry area with temperature 
maintained above  

1.5   FIELD MEASUREMENTS

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing the work.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a 1 year period shall be provided.

PART 2   PRODUCTS

2.1   WINDOW SHADES

Roller tube shall operate smoothly and be of sufficient diameter and 
thickness to prevent excessive deflection.  Brackets shall be provided that 
are appropriate for inside mount.  The shade cloth shall meet the 
performance described in NFPA 701, small scale test.  Steel features shall 
be treated for corrosion resistance.

2.1.1   Light Filtering Shades
   AM#1
Light filtering shades shall conform to the following:  shadeband snaps 
into and out of an extruded slot in the shade tube; Shadebands can be fully 
replaced on site without having to remove the drive or the tube; Fascia 
snape into slots in the mounting bracket;  Plastic shall be high-impact 
high-density.; Stainless-steel bead chain with qualified spacing, assuring 
smooth and precise operation. 90 lb test; Linear-disc brake; high-friction 
fiber brake pad and disk; roller tube shall be steel and shall operate by 
clutch and bead operation; Fascia mounting brackets shall be steel to 
support roller tube and fascia panel.  The shade shall be made of woven 
vinyl/polyester with antimicrobial properties that do not support the 
growth of microorganisms.  Openness factor shall be 5-6%

2.2   COLOR

Color shall be in accordance with Section 09915 COLOR SCHEDULE.
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PART 3   EXECUTION

3.1   WINDOW TREATMENT PLACEMENT SCHEDULE

Window covering shall be provided as follows:

          
All exterior windows.

3.2   INSTALLATION

Installation shall be in accordance with the approved detail drawings and 
manufacturer's installation instructions.  Units shall be level, plumb, 
secure, and at proper height and location relative to window units.  The 
Contractor shall furnish and install supplementary or miscellaneous items 
in total, including clips, brackets, or anchorages incidental to or 
necessary for a sound, secure, and complete installation.  Installation 
shall not be initiated until completion of room painting and finishing 
operations.  Upon completion of the installation, window treatments shall 
be adjusted for form and appearance, shall be in proper operating 
condition, and shall be free from damage or blemishes.  Damaged units shall 
be repaired or replaced by the Contractor as directed by the Contracting 
Officer.

        -- End of Section --
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SECTION 13090

X-RAY SHIELDING
AM# 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM B 749 (1985; R 1991)  Lead and Lead Alloy Strip, 
Sheet, and Plate Product

ASTM C 36 (1997) Gypsum Wallboard

ASTM C 37 (1995) Gypsum Lath

ASTM C 129 (1996a) Non Load Bearing Concrete Masonry 
Units

HARDWOOD PLYWOOD & VENEER ASSOCIATION (HPVA)

HPVA HP-1 (1994) American National Standard for 
Hardwood and Decorative Plywood

NATIONAL COUNCIL ON RADIATION PROTECTION AND MEASUREMENTS (NCRP)

NCRP Rpt 35 (1970) Dental X-Ray Protection

NCRP Rpt 49 (1976) Structural Shielding Design and 
Evaluation for Medical Use of X-Rays and 
Gamma Rays of Energies up to 10 MeV

 
NCRP Rpt 102 (1989) Medical X-Ray, Electron Beam and 

Gamma-Ray Protection for Energies up to 50 
MeV (Equipment Design, Performance and Use)

NATIONAL WOOD WINDOW & DOOR ASSOCIATION (NWWDA)

NWWDA I.S. 1 (1997) Wood Flush Doors

1.2   SYSTEM DESCRIPTION

X-ray shielding shall beconstructed such that it is notimpaired by joints, 
openings for ducts, pipes, or other openings through shielding, or 
conduits, service boxes, and other items embedded in the shielding.  The 
shielding shall appear to be continuous.  Lead patches, lead sleeves, 
and/or mazes shall be installed as required to provide continuity of the 
shielding.  Sleeves shall be not less than one inch in length.  Thicknesses 
indicated for shielding are minimum acceptable thickness.

1.3   SUBMITTALS
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Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Materials; _FIO____.

Manufacturer's catalog cuts, descriptive data, and installation 
instructions.

SD-04 Drawings

Materials; _FIO____.

Drawings indicating thickness of lead at all locations; construction at 
floor, walls, ceiling, and columns; details of lead laps and lap securing 
methods; fastenings, profiles, details of items and accessories penetrating 
the shielding materials; and any special method of construction.

SD-13 Certificates

Materials; _FIO____

Certification indicating the shielding materials supplied complies with 
specified quality and thicknesses.

SD-14 Samples

AM# 0001 Lead Lined Gypsum Wall Board; __GA___

200 x 250 mm  sample AM# 0001 .

1.4   QUALIFICATIONS

Work shall be performed by a company which specializes in the type of 
shielding work required by Contract documents.  Company shall have a 
minimum of __AM# 0001 10___ years of documented successful experience.

1.5   DELIVERY, STORAGE AND HANDLING

Materials shall be delivered in the original containers bearing the name of 
the manufacturer and brand name.  Shielding materials shall be stored off 
the ground under watertight cover.  Damaged materials shall be removed from 
the premises.

1.6   WARRANTY

Lead sheet shielding materials shall be warranted against sagging and 
curling for AM# 0001 10 years.

PART 2   PRODUCTS

2.1   LEAD SHEET

Lead sheet shall conform to ASTM B 749, Grade C, thickness as shown.
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AM# 0001  2.2   

AM# 0001  2.3   

AM# 0001  2.4   [Enter Appropriate Subpart Title Here]

2.5   LEAD-LINED GYPSUM WALLBOARD

Lead-lined gypsum wallboard shall be a single thickness of unpierced lead 
laminated to [13 mm (1/2 inch)] [16 mm (5/8 inch)]  thick gypsum board 
conforming to ASTM C 36, Type III, Grade R, Class 1, Form a, AM# 0001 ].

2.6   LEADED GLASS

Leaded glass shall be clear X-ray protective quality glass in single or 
multiple thicknesses.  Leaded glass shall have lead equivalence required 
for the shield wall, door, or partition in which the leaded glass is 
installed.

2.7   LEAD-HEADED NAILS

Lead-headed nails may be used to accomplish shielding not less than that 
provided by the barrier.  The size, type and design shall be recommended by 
the manufacturer of material to be installed.

2.8   LEAD TABS OR CLIPS

Lead tabs or clips shall be unpierced sheet lead not less than the 
thickness of lead in the barrier.  Prior to folding, the tabs shall be 
rectangular in shape and shall be the required size to provide an effective 
lead lap over an unleaded nail, screw, or tie wire penetration when folded.

2.9   LEAD-LINED WOOD DOORS

Lead-lined wood doors shall be AM# 0001 premium grade, plain sliced red oak 
 veneer, solid core, in accordance with NWWDA I.S. 1.  Lead sheet shall 
extend to door edges and provide x-ray absorption equal to the partition in 
which the door is installed.  Face veneer for lead-lined doors shall be AM# 
0001 red oak finished AM# 0001 as indicated in SECTION: 09915, COLOR 
SCHEDULE .  Doors shall have filler strips, crossbanding face veneers and 
hardwood edge strips glued under heavy pressure with contact adhesive.

2.9.1   Shielding

Cores shall be secured together with AM# 0001 poured lead fasteners or 
steel bolts, using washers under heads and nuts.  Bolts shall be spaced not 
more than 38 mm  from edges around door perimeter and not more than 200 mm  
on centers in both directions.  Bolts shall be countersunk and have poured 
lead or lead dowels covering heads and nuts flush with face of core.  Door 
thickness shall be manufacturer's standard for lead thickness used, unless 
shown otherwise.

2.9.2   Painting and Sealing Doors

Top and bottom edges of doors AM# 0001  to be stained or have a natural 
finish shall receive two shop coats of water-resistant sealer before 
shipment to jobsite.
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2.9.3   Door Hardware

Door hardware shall be as specified in Section 08700 BUILDERS' HARDWARE.  
Mortises for floor hinge arms and top pivots with sheet lead and necessary 
lead plugs, sheet lead, stainless steel pans, bolts and screws shall be 
provided.

2.10   LEAD WINDOW FRAMES

Lead window frames for viewing windows mounted in lead-lined AM# 0001  
shall be constructed from AM# 0001  extruded aluminum alloy with concealed 
lead lining, splayed on four sides for wide-angle viewing.  Frames shall 
form a minimum overlap of 9 mm  at the perimeter of the lead glass or twice 
the thickness of the shielding, whichever is greater.  Thickness of lead 
shall be the same as the lead in the barrier in which they occur.  Frames 
can be either solid or telescoping type.  Lead stops shall be provided for 
glass installation.

AM# 0001  2.11   

AM# 0001 2.12   

AM# 0001  2.13   

AM# 0001  2.14   

2.15   DESIGNATING PLAQUES

2.15.1   Required Information

Designating plaques shall be furnished and installed as specified below in 
rooms and as indicated on the drawings.  Locations where shielding 
thickness changes, or is not continuous, shall be indicated on the plaque.  
Plaque shall be of aluminum, plastic, bakelite, or other approved materials 
and shall be [_____] mm  to contain the required information as specified 
below.

2.15.2   X-Ray and Examination Rooms

One sign shall be provided for AM# 0001 each X-Ray Lab. lettered as follows:

"THE PARTITIONS, THE DOOR AM# 0001 , THE VIEWING WINDOW, AND THE 
LEAD-LINED AM# 0001 PARTITIONS  OF THIS ROOM HAVE BEEN INSULATED 
WITH SHEET LEAD _1/16"____ THICK PROVIDING A TOTAL LEAD EQUIVALENT 
PROTECTION OF _1/16"____."

AM# 0001  2.15.3   
AM# 0001  2.15.4   [Enter Appropriate Subpart Title Here]
2.15.5   Rooms With Nonshielded Partitions

One sign shall be provided for each lead-shielded partition in a room for 
which all partitions are not shielded.  A sign shall be located on 
lead-insulated partition and lettered as follows:

"THIS PARTITION HAS BEEN SHIELDED THE AM# 0001 FULL HEIGHT
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 WITH

SHEET LEAD _AM# 0001 1/16"_ THICK, PROVIDING A TOTAL LEAD

EQUIVALENT PROTECTION OF _AM# 0001  1/16"_."

AM# 0001  2.15.6   
AM# 0001  2.16   

PART 3   EXECUTION

3.1   INSTALLATION

Installation shall be performed in accordance with drawings and approved 
manufacturer's recommendations and AM# 0001 NCRP Rpt 35; NCRP Rpt 49; NCRP 
Rpt 102.

3.1.1   Workmanship

Sheet lead shall be installed free of waves, lumps, and wrinkles and with a 
minimum of joints.  Joints in sheet lead shall provide protection 
equivalent to the protection provided by the adjacent sheet lead.  Joints 
shall be finished smooth and neat.

3.1.2   Protection

Lead shields shall be used to maintain continuity of protection where 
unshielded built-in items penetrate lead linings.  Where outlet boxes, 
junction boxes, ducts, conduits, and similar items prevent the use of 
shields, lead sleeves or lead lining shall be used.  Fasteners shall not 
disrupt the continuity of shielding.

3.2   LEAD-LINING FOR AM# 0001  FLOORS

Surfaces of AM# 0001 metal deck  receiving lead linings shall be clean, 
dry, and free of sharp projections that will damage or penetrate the sheet 
lead.  AM# 0001   A coat of AM# 0001 asphaltum  paint shall be applied to 
the AM# 0001 metal deck  surfaces prior to installation of the sheet lead.  
AM# 0001 Prior to placing concrete fill, the lead lining shall receive a 
coat of asphaltum paint to protect it from the concrete.

3.2.1   Shielding

Sheet lead less than 3 mm-thick shall be applied in a single layer with a 
38 mm  minimum lap at joints AM# 0001,  or shall be applied in a single 
layer with joints butted and covered with lead strips AM# 0001 3-inches 
wide and not less than the thickness required for floor lining and as 
detailed.

3.2.2   Protection from Damage

Traffic or other work will not be permitted in the area until concrete is 
applied over lining.

AM# 0001  3.3   3.3.1   [Enter Appropriate Subpart Title Here]

AM# 0001  3.4   3.4.1   [Enter Appropriate Subpart Title Here]
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AM# 0001 3.5   3.5.1   [Enter Appropriate Subpart Title Here]

3.6   LEAD-LINED GYPSUM WALLBOARD

Lead-lined gypsum wallboard shall be applied over supports specified in 
Section AM# 0001 09250; GYPSUM WALLBOARD .  Method of predrilling or 
drilling pilot holes shall not cause deformation of the fastener and shall 
not cause distortion of wallboard.  Wallboard shall be applied vertically, 
with long edges parallel to supports, and with lead linings placed next to 
supports.  Blocking shall be provided at end joints.

3.6.1   Joints

Sheet-lead strips not less than the lead thickness used for wallboard and 
not less than 38 mm  wide shall be installed on blocking and supports at 
all joints.

3.6.2   Corner Joints

Corner joints shall consist of 45 x 45 mm (1-3/4 x 1-3/4 inch)  lead angle.

3.6.3   Wood Supports

The sheet-lead strips shall be secured to blocking and supports at outer 
edges with wire nails.  Edges of wallboard shall then be butt-jointed and 
fastened to supports with lead-headed nails at approximately 200 mm  on 
centers at joints and 300 mm  on center at intermediate supports with nail 
heads driven slightly below the surface of wallboard.

3.6.4   Metal Supports

Edges of gypsum wallboard at metal studs shall be fastened with 25 mm (1 
inch)  long lead-headed screws.  Heads shall be covered with 13 mm (1/2 
inch)  diameter lead disc cemented to wallboard and installed flush with 
surface of wallboard.

AM# 0001  3.6.5   [Enter Appropriate Subpart Title Here]

AM# 0001  3.7   

3.8   LEAD DOOR THRESHOLDS

Thresholds shall be installed in accordance with approved detail drawings 
and shall be constructed as detailed on plans.  Prior to installation, lead 
threshold surfaces in contact with concrete shall be painted with a coat of 
AM# 0001 asphaltum paint.

3.9   LEAD-LINED WOOD DOORS

Doors shall be fit, hung, and trimmed as required.  Doors shall be 
installed with a clearance of 2 mm  at sides and top and minimum adequate 
clearance at bottom.  Lock edge shall be beveled 3 mm (1/8 inch),  and 
hardware shall be adjusted as required.  Warp or twist of lead-lined doors 
after doors have been hung and finished shall not exceed 6 mm  in any face 
dimension of door including full diagonal.  Cuts required for installation 
shall be sealed with a clear varnish or sealer.
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3.9.1   Door Hardware

Bolts and screws which penetrate lead lining shall be recessed on the side 
of the door opposite hardware and shall be plugged with lead plugs to match 
face of door.  Nuts for securing surface-applied hardware such as hinges, 
door closers and automatic door operators shall be countersunk and covered 
with lead-lined 1.59 mm thick (16 gauge)  stainless steel pans.  Stainless 
steel pans shall be secured with round-head screws with dull 
chromium-plated finish.  Cutouts for lock sets and latch cases shall be 
patched with sheet lead.  Lead lining of the lock set and lead lining of 
the door shall be lapped to provide x-ray absorption equal to the door.

3.9.2   View Windows

View windows shall be installed in doors with hardwood stops to match face 
veneer.  Stops shall be glued to door on corridor side and shall be 
fastened with countersunk oval head screws or finishing nails.

3.9.3   Lead Louvers

Lead louvers shall be installed in AM# 0001 partition per manufacturer 
instructions.

3.10   TESTING AND CERTIFICATION

Before and after x-ray equipment has been installed and placed in operating 
condition, the x-ray installation shall be surveyed by a qualified expert 
as defined in AM# 0001 NCRP Rpt 35; NCRP Rpt 49 and NCRP Rpt 102.  Survey 
shall be performed in accordance with NCRP Rpt 35; NCRP Rpt 49 and NCRP Rpt 
102.  Four copies of surveyor's report shall be furnished to the 
Contracting Officer.  Any part of x-ray shielding work found to be 
defective shall be corrected or replaced, including all other work affected 
thereby.

        -- End of Section --
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SECTION 13280

ASBESTOS ABATEMENT
AM #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z9.2 (1979; R 1991) Fundamentals Governing the 
Design and Operation of Local Exhaust 
Systems

ANSI Z87.1 (1989; Errata; Z87.1a) Occupational and 
Educational Eye and Face Protection

ANSI Z88.2 (1992) Respiratory Protection

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 732 (1995) Aging Effects of Artificial 
Weathering on Latex Sealants

ASTM D 522 (1993a) Mandrel Bend Test of Attached 
Organic Coatings

ASTM D 1331 (1989; R 1995) Surface and Interfacial 
Tension of Solutions of Surface-Active 
Agents

ASTM D 2794 (1993) Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact)

ASTM D 4397 (1996) Polyethylene Sheeting for 
Construction, Industrial, and Agricultural 
Applications

ASTM E 84 (1996a) Surface Burning Characteristics of 
Building Materials

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM E 119 (1995a) Fire Tests of Building 
Construction and Materials

ASTM E 736 (1992) Cohesion/Adhesion of Sprayed 
Fire-Resistive Materials Applied to 
Structural Members

ASTM E 1368 (1997) Visual Inspection of Asbestos 
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Abatement Projects

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 61 National Emissions Standards for Hazardous 
Air Pollutants

40 CFR 763 Asbestos

42 CFR 84 Approval of Respiratory Protective Devices

49 CFR 107 Hazardous Materials Program Procedures

49 CFR 171 General Information, Regulations and 
Definitions

49 CFR 172 Hazardous Materials Table, Special 
Provisions, Hazardous Materials 
Communications, Emergency Response 
Information, and Training Requirements

49 CFR 173 Shippers - General Requirements for 
Shipments and Packagings

COMPRESSED GAS ASSOCIATION (CGA)

CGA G-7 (1990) Compressed Air for Human Respiration

CGA G-7.1 (1989) Commodity Specification for Air

ENGINEERING MANUALS (EM)

EM 385-1-1 (1996) Safety and Health Requirements 
Manual

ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA 340/1-90-018 (1990) Asbestos/NESHAP Regulated Asbestos 
Containing Materials Guidance

EPA 340/1-90-019 (1990) Asbestos/NESHAP Adequately Wet 
Guidance

EPA 560/5-85-024 (1985) Guidance for Controlling 
Asbestos-Containing Materials in Buildings

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 701 (1996) Methods of Fire Test for 
Flame-Resistant Textiles and Films

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990) 
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NIOSH Manual of Analytical Methods

UNDERWRITERS LABORATORIES (UL)

UL 586 (1996) High-Efficiency, Particulate, Air 
Filter Units

1.2   DEFINITIONS

a.  Adequately Wet:  A term defined in 40 CFR 61, Subpart M, and EPA 
340/1-90-019 meaning to sufficiently mix or penetrate with liquid 
to prevent the release of particulate.  If visible emissions are 
observed coming from asbestos-containing material (ACM), then that 
material has not been adequately wetted.  However, the absence of 
visible emissions is not sufficient evidence of being adequately 
wetted.

b.  Aggressive Method:  Removal or disturbance of building material by 
sanding, abrading, grinding, or other method that breaks, 
crumbles, or disintegrates intact asbestos-containing material 
(ACM).

c.  Amended Water:  Water containing a wetting agent or surfactant 
with a surface tension of at least 29 dynes per square centimeter 
when tested in accordance with ASTM D 1331.

d.  Asbestos:  Asbestos includes chrysotile, amosite, crocidolite, 
tremolite asbestos, anthophylite asbestos, actinolite asbestos, 
and any of these minerals that have been chemically treated and/or 
altered.

e.  Asbestos-Containing Material (ACM):  Any materials containing more 
than one percent asbestos.

f.  Asbestos Fiber:  A particulate form of asbestos, 5 micrometers or 
longer, with a length-to-width ratio of at least 3 to 1.

g.  Authorized Person:  Any person authorized by the Contractor and 
required by work duties to be present in the regulated areas.

h.  Building Inspector:  Individual who inspects buildings for 
asbestos and has EPA Model Accreditation Plan (MAP) "Building 
Inspector" training; accreditation required by 40 CFR 763, Subpart 
E, Appendix C.

i.  Certified Industrial Hygienist (CIH):  An Industrial Hygienist 
certified in the practice of industrial hygiene by the American 
Board of Industrial Hygiene.

j.  Class I Asbestos Work:  Activities defined by OSHA involving the 
removal of thermal system insulation (TSI) and surfacing ACM.

k.  Class II Asbestos Work:  Activities defined by OSHA involving the 
removal of ACM which is not thermal system insulation or surfacing 
material.  This includes, but is not limited to, the removal of 
asbestos- containing wallboard, floor tile and sheeting, roofing 
and siding shingles, and construction mastic.  Certain 
"incidental" roofing materials such as mastic, flashing and 
cements when they are still intact are excluded from Class II 
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asbestos work.  Removal of small amounts of these materials which 
would fit into a glovebag may be classified as a Class III job.

l.  Clean room:  An uncontaminated room having facilities for the 
storage of employees' street clothing and uncontaminated materials 
and equipment.

m.  Competent Person:  In addition to the definition in 29 CFR 1926, 
Section .32(f), a person who is capable of identifying existing 
asbestos hazards as defined in 29 CFR 1926, Section .1101, 
selecting the appropriate control strategy, has the authority to 
take prompt corrective measures to eliminate them and has EPA 
Model Accreditation Plan (MAP) "Contractor/Supervisor" training; 
accreditation required by 40 CFR 763, Subpart E, Appendix C.

n.  Contractor/Supervisor:  Individual who supervises asbestos 
abatement work and has EPA Model Accreditation Plan 
"Contractor/Supervisor" training; accreditation required by 40 CFR 
763, Subpart E, Appendix C. 

o.  Critical Barrier:  One or more layers of plastic sealed over all 
openings into a regulated area or any other similarly placed 
physical barrier sufficient to prevent airborne asbestos in a 
regulated area from migrating to an adjacent area.

p.  Decontamination Area:  An enclosed area adjacent and connected to 
the regulated area and consisting of an equipment room, shower 
area, and clean room, which is used for the decontamination of 
workers, materials, and equipment that are contaminated with 
asbestos.

q.  Disposal Bag:  A 0.15 mm  thick, leak-tight plastic bag, 
pre-labeled in accordance with 29 CFR 1926, Section .1101, used 
for transporting asbestos waste from containment to disposal site.

r.  Disturbance:  Activities that disrupt the matrix of ACM, crumble 
or pulverize ACM, or generate visible debris from ACM.  
Disturbance includes cutting away small amounts of ACM, no greater 
than the amount which can be contained in 1 standard sized 
glovebag or waste bag, not larger than 1.5 m  in length and width 
in order to access a building component.

s.  Equipment Room or Area:  An area adjacent to the regulated area 
used for the decontamination of employees and their equipment.

t.  Employee Exposure:  That exposure to airborne asbestos that would 
occur if the employee were not using respiratory protective 
equipment.

u.  Fiber:  A fibrous particulate, 5 micrometers or longer, with a 
length to width ratio of at least 3 to 1.

v.  Friable ACM:  A term defined in 40 CFR 61, Subpart M and EPA 
340/1-90-018 meaning any material which contains more than 1 
percent asbestos, as determined using the method specified in 40 
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light 
Microscopy (PLM), that when dry, can be crumbled, pulverized, or 
reduced to powder by hand pressure.  If the asbestos content is 
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less than 10 percent, as determined by a method other than point 
counting by PLM, the asbestos content is verified by point 
counting using PLM.

w.  Glovebag:  Not more than a 1.5 by 1.5 m  impervious plastic 
bag-like enclosure affixed around an asbestos-containing material, 
with glove-like appendages through which material and tools may be 
handled.

x.  High-Efficiency Particulate Air (HEPA) Filter:  A filter capable 
of trapping and retaining at least 99.97 percent of all 
mono-dispersed particles of 0.3 micrometers in diameter.

y.  Homogeneous Area:  An area of surfacing material or thermal system 
insulation that is uniform in color and texture.

z.  Industrial Hygienist:  A professional qualified by education, 
training, and experience to anticipate, recognize, evaluate, and 
develop controls for occupational health hazards.

aa.  Intact:  ACM which has not crumbled, been pulverized, or 
otherwise deteriorated so that the asbestos is no longer likely to 
be bound with its matrix.  Removal of "intact" asphaltic, 
resinous, cementitious products does not render the ACM non-intact 
simply by being separated into smaller pieces.

bb.  Model Accreditation Plan (MAP):  USEPA training accreditation 
requirements for persons who work with asbestos as specified in 40 
CFR 763, Subpart E, Appendix C.

cc.  Modification:  A changed or altered procedure, material or 
component of a control system, which replaces a procedure, 
material or component of a required system.

dd.  Negative Exposure Assessment:  A demonstration by the Contractor 
to show that employee exposure during an operation is expected to 
be consistently below the OSHA Permissible Exposure Limits (PELs).

ee.  NESHAP:  National Emission Standards for Hazardous Air 
Pollutants.  The USEPA NESHAP regulation for asbestos is at 40 CFR 
61, Subpart M.

ff.  Nonfriable ACM:  A NESHAP term defined in 40 CFR 61, Subpart M 
and EPA 340/1-90-018 meaning any material containing more than 1 
percent asbestos, as determined using the method specified in 40 
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light 
Microscopy, that, when dry, cannot be crumbled, pulverized or 
reduced to powder by hand pressure.

gg.  Nonfriable ACM (Category I):  A NESHAP term defined in 40 CFR 61, 
Subpart E and EPA 340/1-90-018 meaning asbestos-containing 
packings, gaskets, resilient floor covering, and asphalt roofing 
products containing more than 1 percent asbestos as determined 
using the method specified in 40 CFR 763, Subpart F, Appendix A, 
Section 1, Polarized Light Microscopy.

hh.  Nonfriable ACM (Category II):  A NESHAP term defined in 40 CFR 61, 
Subpart E and EPA 340/1-90-018 meaning any material, excluding 
Category I nonfriable ACM, containing more than 1 percent 
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asbestos, as determined using the methods specified in 40 CFR 763, 
Subpart F, Appendix A, Section 1, Polarized Light Microscopy, that 
when dry, cannot be crumbled, pulverized, or reduced to powder by 
hand pressure.

ii.  Permissible Exposure Limits (PELs):

(1)  PEL-Time weighted average(TWA):  Concentration of asbestos 
not in excess of 0.1 fibers per cubic centimeter of air (f/cc) as 
an 8 hour time weighted average (TWA), as determined by the method 
prescribed in 29 CFR 1926, Section .1101, Appendix A, or the 
current version of NIOSH Pub No. 84-100 analytical method 7400.

(2)  PEL-Excursion Limit:  An airborne concentration of asbestos 
not in excess of 1.0 f/cc of air as averaged over a sampling 
period of 30 minutes as determined by the method prescribed in 29 
CFR 1926, Section .1101, Appendix A, or the current version of 
NIOSH Pub No. 84-100 analytical method 7400.

jj.  Regulated Area:  An OSHA term defined in 29 CFR 1926, Section 
.1101 meaning an area established by the Contractor to demarcate 
areas where Class I, and II,  asbestos work is conducted; also any 
adjoining area where debris and waste from such asbestos work 
accumulate; and an area within which airborne concentrations of 
asbestos exceed, or there is a reasonable possibility they may 
exceed, the permissible exposure limit.

kk.  Removal:  All operations where ACM is taken out or stripped from 
structures or substrates, and includes demolition operations.

ll.  Repair:  Overhauling, rebuilding, reconstructing, or 
reconditioning of structures or substrates, including 
encapsulation or other repair of ACM attached to structures or 
substrates.  If the amount of asbestos so "disturbed" cannot be 
contained in 1 standard glovebag or waste bag, Class I precautions 
are required.

mm.  Spills/Emergency Cleanups:  Cleanup of sizable amounts of 
asbestos waste and debris which has occurred, for example, when 
water damage occurs in a building, and sizable amounts of ACM are 
dislodged.  A Competent Person evaluates the site and ACM to be 
handled, and based on the type, condition and extent of the 
dislodged material, classifies the cleanup as Class I,and II,.  
Only if the material was intact and the cleanup involves mere 
contact of ACM, rather than disturbance, could there be a Class IV 
classification.

nn.  Surfacing ACM:  Asbestos-containing material which contains more 
than 1% asbestos and is sprayed-on, troweled-on, or otherwise 
applied to surfaces, such as acoustical plaster on ceilings and 
fireproofing materials on structural members, or other materials 
on surfaces for acoustical, fireproofing, or other purposes.

oo.  Thermal system insulation (TSI) ACM:  ACM which contains more 
than 1% asbestos and is applied to pipes, fittings, boilers, 
breeching, tanks, ducts, or other interior structural components 
to prevent heat loss or gain or water condensation.

pp.  Transite:  A generic name for asbestos cement wallboard and pipe.
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qq.  Worker:  Individual (not designated as the Competent Person or a 
supervisor) who performs asbestos work and has completed asbestos 
worker training required by 29 CFR 1926, Section .1101, to include 
EPA Model Accreditation Plan (MAP) "Worker" training; 
accreditation required by 40 CFR 763, Subpart E, Appendix C, if 
required by the OSHA Class of work to be performed or by the state 
where the work is to be performed.

1.3   DESCRIPTION OF WORK

The work covered by this section includes the removal  of 
asbestos-containing materials (ACM) which are encountered during abatement 
activities associated with  demolition buildings (107,108 and 134) at Fort 
Hood, Texas. Describes procedures and equipment required to protect 
workers and occupants of the regulated area from contact with airborne 
asbestos fibers and ACM dust and debris.  Activities include OSHA  Class I 
and Class II  work operations involving ACM.  The work also includes 
containment, storage, transportation and disposal of the generated ACM 
wastes off Post (except for non-firable floor tile and mastic in good 
condition, the contractor shall dispose at Fort Hood Landfill). DPW 
Environmental at Fort Hood will signed all manifest disposed off post.  
More specific operational procedures shall be detailed in the required 
Accident Prevention Plan and its subcomponents, the Asbestos Hazard 
Abatement Plan(AHAP) and Activity Hazard Analyses required in paragraph 
SAFETY AND HEALTH PROGRAM AND PLANS.The information of the asbestos survey 
is in Appendix 1.

1.3.1   Abatement Work Tasks

The specific ACM to be abated is identified   in theproject survey 
quantities is indicated in  drawings.  A summary of work task data elements 
for each individual ACM abatement work task to include the appropriate item 
to be abated and methods to be used and  is included in Table 1, 
"Individual Work Task Data Elements" at the end of this section, the 
contractor shall fill this table or tables for each building.

1.3.2   Unexpected Discovery of Asbestos

For any previously untested building components suspected to contain 
asbestos and located in areas impacted by the work, the Contractor shall 
notify the Contracting Officer (CO) who will have the option of ordering 
bulk samples to be obtained  and delivered to a laboratory accredited under 
the National Institute of Standards and Technology (NIST) "National 
Voluntary Laboratory Accreditation Program (NVLAP)" and analyzed by PLM at 
no additional cost to the Government.  Any additional components identified 
as ACM that have been approved by the Contracting Officer for removal shall 
be removed by the Contractor and will be paid for by an equitable 
adjustment to the contract price under the CONTRACT CLAUSE titled 
"changes".  Sampling activities undertaken to determine the presence of 
additional ACM shall be conducted by personnel who have successfully 
completed the EPA Model Accreditation Plan (MAP) "Building Inspector" 
training course required by 40 CFR 763, Subpart E, Appendix C.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
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PROCEDURES:

SD-01 Data

Materials and Equipment; FIO.

Manufacturer's catalog data for all materials and equipment to be used in 
the work, including brand name, model, capacity, performance 
characteristics and any other pertinent information.  Test results and 
certificates from the manufacturer of encapsulants substantiating 
compliance with performance requirements of this specification.  Material 
Safety Data Sheets for all chemicals to be used onsite in the same format 
as implemented in the Contractor's HAZARD COMMUNICATION PROGRAM.  Data 
shall include, but shall not be limited to, the following items:

a.  High Efficiency Filtered Air (HEPA) local exhaust equipment

b.  Vacuum cleaning equipment

c.  Pressure differential monitor for HEPA local exhaust equipment

d.  Air monitoring equipment

e.  Respirators

f.  Personal protective clothing and equipment

(1)  Coveralls
(2)  Underclothing
(3)  Other work clothing
(4)  Foot coverings
(5)  Hard hats
(6)  Eye protection
(7)  Other items required and approved by Contractors Designated 
IH and Competent Person

g.  Glovebag

h.  Duct Tape

i.  Disposal Containers

(1)  Disposal bags
(2)  Fiberboard drums
(3)  Paperboard boxes

j.  Sheet Plastic

(1)  Polyethylene Sheet - General
(2)  Polyethylene Sheet - Flame Resistant
(3)  Polyethylene Sheet - Reinforced

k.  Wetting Agent

(1)  Amended Water
(2)  Removal encapsulant

l.  Strippable Coating
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m.  Prefabricated Decontamination Unit

n.  Other items

o.  Chemical encapsulant

p.  Chemical encasement materials

q.  Material Safety Data Sheets (for all chemicals proposed)

SD-04 Drawings

Site Layout; GA.

Descriptions, detail project drawings,of abatement method used for each 
abatement task and building. The site layout to include worksite 
containment area techniques as prescribed on Contractor's Asbestos Hazard 
Abatement Plan, local exhaust ventilation system locations, decontamination 
and load-out units, other temporary waste storage facility, access tunnels, 
location of temporary utilities (electrical, water, sewer) and boundaries 
of each regulated area.

SD-08 Statements

Qualifications; GA.

A written report providing evidence of qualifications for personnel, 
facilities and equipment assigned to the work.

Training Program; FIO.

A copy of the written project site-specific training material as indicated 
in 29 CFR 1926, Section .1101 that will be used to train onsite employees.  
The training document shall be signed by the Contractor's Designated IH, or 
CIH  and Competent Person.

Medical Requirements; FIO.

Physician's written opinion.

SD-09 Reports

Exposure Assessment and Air Monitoring; GA.

Initial exposure assessments, negative exposure assessments, air-monitoring 
results and documentation. See paragraph of EXPOSURE ASSESMENT AND AIR 
MONITORING

Local Exhaust Ventilation; FIO.

Pressure differential recordings.

Licenses, Permits and Notifications; GA.

Licenses, permits, and notifications. See paragraph of LICENSE, PERMITS AND 
NOTIFICATIONS

SD-13 Certificates
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Vacuum, Filtration and Ventilation Equipment; FIO.

Manufacturer's certifications showing compliance with ANSI Z9.2 for:

a.  Vacuums.

b.  Water filtration equipment.

c.  Ventilation equipment.

d.  Other equipment required to contain airborne asbestos fibers.

SD-18 Records

Respiratory Protection Program; GA.

Records of the respirator program. See paragraph of RESPIRATORY PROTECTION 
PROGRAM

Safety/Accident Prevention and Abatement Plan; GA
Closure Report; GA.

 Shipment Records.  Weigh bills,  delivery tickets, daily narrative log 
work, description of problems and resolutions exposure shall  be provided 
with the Closure Report (see paragraph Cleanup and Disposal). The Closure 
report shall be furnished to the Contracting Officer at least 10 working 
days after completion of abatement work and prior to final payment.   .

1.5   QUALIFICATIONS

1.5.1   Written Qualifications and Organization Report

The Contractor shall furnish a written qualifications and organization 
report providing evidence of qualifications of the Contractor, Contractor's 
Project Supervisor, Designated Competent Person, supervisors and workers; 
Designated CIH (person assigned to project and firm name); independent 
testing laboratory (including name of firm, principal, and analysts who 
will perform analyses); all subcontractors to be used including disposal 
transportation and disposal facility firms, subcontractor supervisors, 
subcontractor workers; and any others assigned to perform asbestos 
abatement and support activities.  The report shall include an organization 
chart showing the Contractor's staff organization for this project by name 
and title, chain of command and reporting relationship with all 
subcontractors.  The report shall be signed by the Contractor, the 
Contractor's onsite project manager, Designated Competent Person, 
Designated CIH, designated testing laboratory and the principals of all 
subcontractors to be used.  The Contractor shall include the following 
statement in the report:  "By signing this report I certify that the 
personnel I am responsible for during the course of this project fully 
understand the contents of 29 CFR 1926, Section .1101, 40 CFR 61, Subpart 
M, and the federal, state and local requirements specified in paragraph 
SAFETY AND HEALTH PROGRAM AND PLANS for those asbestos abatement activities 
that they will be involved in."

1.5.2   Specific Requirements

The Contractor shall designate in writing, personnel meeting the following 
qualifications:
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a.  Designated Competent Person:  The name, address, telephone number, 
and resume of the Contractor's Designated Competent Person shall 
be provided.  Evidence that the full-time Designated Competent 
Person is qualified in accordance with 29 CFR 1926, Sections .32 
and .1101, has EPA Model Accreditation Plan (MAP) 
"Contractor/Supervisor" training accreditation required by 40 CFR 
763, Subpart E, Appendix C, and is experienced in the 
administration and supervision of asbestos abatement projects, 
including exposure assessment and monitoring, work practices, 
abatement methods, protective measures for personnel, setting up 
and inspecting asbestos abatement work areas, evaluating the 
integrity of containment barriers, placement and operation of 
local exhaust systems, ACM generated waste containment and 
disposal procedures, decontamination units installation and 
maintenance requirements, site safety and health requirements, 
notification of other employees onsite, etc.  The duties of the 
Competent Person shall include the following:  controlling entry 
to and exit from the regulated area; supervising any employee 
exposure monitoring required by 29 CFR 1926, Section .1101; 
ensuring that all employees working within a regulated area wear 
the appropriate personal protective equipment (PPE), are trained 
in the use of appropriate methods of exposure control, and use the 
hygiene facilities and decontamination procedures specified; and 
ensuring that engineering controls in use are in proper operating 
conditions and are functioning properly.  The Designated Competent 
Person shall be responsible for compliance with applicable 
federal, state and local requirements, the Contractor's Accident 
Prevention Plan and Asbestos Hazard Abatement Plan.  The 
Designated Competent Person shall provide, and the Contractor 
shall submit, the "Contractor/Supervisor" course completion 
certificate and the most recent certificate for required refresher 
training with the employee "Certificate of Worker Acknowledgment" 
required by this paragraph.  The Contractor shall submit evidence 
that this person has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to OSHA competent person 
requirements.  The Designated Competent Person shall be onsite at 
all times during the conduct of this project.

b.  Project and Other Supervisors:  The Contractor shall provide the 
name, address, telephone number, and resume of the Project 
Supervisor and other supervisors who have responsibility to 
implement the Accident Prevention Plan, including the Asbestos 
Hazard Abatement Plan and Activity Hazard Analyses, the authority 
to direct work performed under this contract and verify 
compliance, and have EPA Model Accreditation Plan (MAP) 
"Contractor/Supervisor" training accreditation required by 40 CFR 
763, Subpart E, Appendix C.  The Project Supervisor and other 
supervisors shall provide, and the Contractor shall submit, the 
"Contractor/Supervisor" course completion certificate and the most 
recent certificate for required refresher training with the 
employee "Certificate of Worker Acknowledgment" required by this 
paragraph.  The Contractor shall submit evidence that the Project 
Supervisor has a minimum of 2 years of on-the-job asbestos 
abatement experience relevant to project supervisor 
responsibilities and the other supervisors have a minimum of 1 year
 on-the-job asbestos abatement experience commensurate with the 
responsibilities they will have on this project.

c.  Designated or Certified Industrial Hygienist (CIH) and Industrial 
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Hygienist Technician (IHT):  The Contractor shall provide the 
name, address, telephone number, resume and other information 
specified below for the CIH selected to prepare the Contractor's 
Asbestos Hazard Abatement Plan, prepare and perform training, 
direct air monitoring and assist the Contractor's Competent Person 
in implementing and ensuring that safety and health requirements 
are complied with during the performance of all required work.  
The Designated CIH shall be a person who is  certified  by the 
American Board of Industrial Hygiene (ABIH), has EPA Model 
Accreditation Plan (MAP) "Contractor/Supervisor" training 
accreditation required by 40 CFR 763, Subpart E, Appendix C, and 
has a minimum of 2 years of comprehensive experience in planning 
and overseeing asbestos abatement activities.  The Designated CIH 
shall provide, and the Contractor shall submit, the 
"Contractor/Supervisor" course completion certificate and the most 
recent certificate for required refresher training with the 
employee "Certificate of Worker Acknowledgment" required by this 
paragraph and the CIH's current ABIH certification.  The CIH shall 
be completely independent from the Contractor according to 
federal, state, or local regulations; that is, shall not be a 
Contractor's employee or be an employee or principal of a firm in 
a business relationship with the Contractor negating such 
independent status.  The CIH shall be to visit the site on 
emergencies or as needed by the IHTthe site  for the duration of 
asbestos activities and shall be available for emergencies.  In 
addition,  the Contractor shall submit, the name, address, 
telephone numbers and  and air monitoring license of the 
industrial hygiene technicians (IHT) who will be  performing 
onsite tasks under direction of the CIH. The IHTs supporting the C
IH shall have a minimum of 2 yearsexperienceand be a current as an 
Air Monitoring Technician License with the appropriate Texas 
Department of Health . The IHT shall be completely independent of 
the Contractor and will be on site during the entire abatement 
work of this project. The formal reporting relationship between 
the CIH and the support and IHT, the Designated Competent Person, 
and the Contractor shall be indicated.

d.  Asbestos Abatement Workers:  Asbestos abatement workers shall meet 
the requirements contained in 29 CFR 1926, Section .1101, 40 CFR 61, 
Subpart M, and other applicable federal, state and local 
requirements.  Worker training documentation shall be provided as 
required on the "Certificate of Workers Acknowledgment" in this 
paragraph.

e.  Worker Training and Certification of Worker Acknowledgment:  
Training documentation will be required for each employee who will 
perform OSHA Class I and Class II asbestos abatement operations.  
Such documentation shall be submitted on a Contractor generated 
form titled "Certificate of Workers Acknowledgment", to be 
completed for each employee in the same format and containing the 
same information as the example certificate at the end of this 
section.  Training course completion certificates (initial and 
most recent update refresher) required by the information checked 
on the form shall be attached.

f.  Physician:  The Contractor shall provide the name, medical 
qualifications, address, telephone number and resume of the 
physician who will or has performed the medical examinations and 
evaluations of the persons who will conduct the asbestos abatement 
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work tasks.  The physician shall be currently licensed by the 
state where the workers will be or have been examined, have 
expertise in pneumoconiosis and shall be responsible for the 
determination of medical surveillance protocols and for review of 
examination/test results performed in compliance with 29 CFR 1926, 
Section .1101 and paragraph MEDICAL REQUIREMENTS.  The physician 
shall be familiar with the site's hazards and the scope of this 
project. 

g.  First Aid and CPR Trained Persons:  The names of at least 2 
persons who are currently trained in first aid and CPR by the 
American Red Cross or other approved agency shall be designated 
and shall be onsite at all times during site operations.  They 
shall be trained in universal precautions and the use of PPE as 
described in the Bloodborne Pathogens Standard of 29 CFR 1910, 
Section .1030 and shall be included in the Contractor's Bloodborne 
Pathogen Program.  These persons may perform other duties but 
shall be immediately available to render first aid when needed. A 
copy of each designated person's current valid First Aid and CPR 
certificate shall be provided.

h.  Independent Testing Laboratory:  The Contractor shall provide the 
name, address and telephone number of the independent testing 
laboratory selected to perform the sample analyses and report the 
results.  The testing laboratory shall be completely independent 
from the Contractor as recognized by federal, state or local 
regulations.  Written verification of the following criteria, 
signed by the testing laboratory principal and the Contractor, 
shall be submitted:

(1)  Phase contrast microscopy (PCM):  The laboratory is fully 
equipped and proficient in conducting PCM of airborne samples 
using the methods specified by 29 CFR 1926, Section .1101, OSHA 
method ID-160, the most current version of NIOSH Pub No. 84-100 
Method 7400, and NIOSH Pub No. 84-100 Method 7402, transmission 
electron microscopy (TEM); the laboratory is currently judged 
proficient (classified as acceptable) in counting airborne 
asbestos samples by PCM by successful participation in each of the 
last 4 rounds in the American Industrial Hygiene Association 
(AIHA) Proficiency Analytical Testing (PAT) Program; the names of 
the selected microscopists who will analyze airborne samples by 
PCM with verified documentation of their proficiency to conduct 
PCM analyses by being judged proficient in counting samples as 
current participating analysts in the AIHA PAT Program, and having 
successfully completed the Asbestos Sampling and Analysis course 
(NIOSH 582 or equivalent) with a copy of course completion 
certificate provided; when the PCM analysis is to be conducted 
onsite, documentation shall be provided certifying that the onsite 
analyst meets the same requirements.

(2)  Polarized light microscopy (PLM):  The laboratory is fully 
equipped and proficient in conducting PLM analyses of suspect ACM 
bulk samples in accordance with 40 CFR 763, Subpart E, Appendix E; 
the laboratory is currently accredited by NIST under the NVLAP for 
bulk asbestos analysis and will use analysts (names shall be 
provided) with demonstrated proficiency to conduct PLM to include 
its application to the identification and quantification of 
asbestos content.
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(3)  Transmission electron microscopy (TEM):  The laboratory is 
fully equipped and proficient in conducting TEM analysis of 
airborne samples using the mandatory method specified by 40 CFR 763, 
Subpart E, Appendix E; the laboratory is currently accredited by 
NIST under the NVLAP for airborne sample analysis of asbestos by 
TEM; the laboratory will use analysts (names shall be provided) 
that are currently evaluated as competent with demonstrated 
proficiency under the NIST NVLAP for airborne sample analysis of 
asbestos by TEM. 

(4)  PCM/TEM:  The laboratory is fully equipped and each analyst 
(name shall be provided) possesses demonstrated proficiency in 
conducting PCM and TEM analysis of airborne samples using NIOSH 
Pub No. 84-100 Method 7400 PCM and NIOSH Pub No. 84-100 Method 
7402 (TEM confirmation of asbestos content of PCM results) from 
the same filter.

i.  Disposal Facility, Transporter:  The Contractor shall provide 
written evidence that the landfill to be used is approved for 
asbestos disposal by the state and local regulatory agencies.  
Copies of signed agreements between the Contractor (including 
subcontractors and transporters) and the asbestos waste disposal 
facility to accept and dispose of all asbestos containing waste 
generated during the performance of this contract shall be 
provided.  Qualifications shall be provided for each subcontractor 
or transporter to be used, indicating previous experience in 
transport and disposal of asbestos waste to include all required 
state and local waste hauler requirements for asbestos.  The 
Contractor and transporters shall meet the DOT requirements of 49 
CFR 171, 49 CFR 172, and 49 CFR 173 as well as registration 
requirements of 49 CFR 107 and other applicable state or local 
requirements.  The disposal facility shall meet the requirements 
of 40 CFR 61, Sections .154 or .155, as required in 40 CFR 61, 
Section .150(b), and other applicable state or local requirements.

1.5.3   Federal, State or Local Citations on Previous Projects

The Contractor and all subcontractors shall submit a statement, signed by 
an officer of the company, containing a record of any citations issued by 
Federal, State or local regulatory agencies relating to asbestos activities 
(including projects, dates, and resolutions); a list of penalties incurred 
through non-compliance with asbestos project specifications, including 
liquidated damages, overruns in scheduled time limitations and resolutions; 
and situations in which an asbestos-related contract has been terminated 
(including projects, dates, and reasons for terminations).  If there are 
none, a negative declaration signed by an officer of the company shall be 
provided.

1.6   REGULATORY REQUIREMENTS

In addition to detailed requirements of this specification, work performed 
under this contract shall comply with EM 385-1-1, applicable federal, 
state, and local laws, ordinances, criteria, rules and regulations 
regarding handling, storing, transporting, and disposing of asbestos waste 
materials.  This includes, but is not limited to, OSHA standards, 29 CFR 
1926, especially Section .1101, 40 CFR 61, Subpart M. Matters of 
interpretation of standards shall be submitted to the appropriate 
administrative agency for resolution before starting work.  Where the 
requirements of this specification, applicable laws, criteria, ordinances, 
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regulations, and referenced documents vary, the most stringent requirements 
shall apply.  The following state and local laws, rules and regulations 
regarding demolition, removal, encapsulation, construction alteration, 
repair, maintenance, renovation, spill/emergency cleanup, housekeeping, 
handling, storing, transporting and disposing of asbestos material apply:  
Texas Health Department, Texas Natural Resource Conservation Commission and 
Texas Department of Transportation.

1.7   SAFETY AND HEALTH PROGRAM AND PLANS

The Contractor's Designated CIH shall develop and submit a written 
comprehensive site-specific Accident Prevention Plan at least 30days prior 
to the preconstruction conference.  The Accident Prevention Plan shall 
address requirements of EM 385-1-1, Appendix A, covering onsite work to be 
performed by the Contractor and subcontractors.  The Accident Prevention 
Plan shall incorporate an Asbestos Hazard Abatement Plan, and Activity 
Hazard Analyses as separate appendices into 1 site specific Accident 
Prevention Plan document.  Any portions of the Contractor's overall Safety 
and Health Program that are referenced in the Accident Prevention Plan, 
e.g., respirator program, hazard communication program, confined space 
entry program, etc., shall be included as appendices to the Accident 
Prevention Plan.  The plan shall take into consideration all the individual 
asbestos abatement work tasks identified in Table 1.  The plan shall be 
prepared, signed (and sealed, including certification number if required), 
and dated by the Contractor's Designated CIH, Competent Person, and Project 
Supervisor.

1.7.1   Asbestos Hazard Abatement Plan Appendix

The Asbestos Hazard Abatement Plan appendix to the Accident Prevention Plan 
shall include, but not be limited to, the following:

a.  The personal protective equipment to be used;

b.  The location and description of regulated areas including clean 
and dirty areas, access tunnels, and decontamination unit (clean 
room, shower room, equipment room, storage areas such as load-out 
unit);

c.  Initial exposure assessment in accordance with 29 CFR 1926, 
Section .1101;

d.  Level of supervision;

e.  Method of notification of other employers at the worksite;

f.  Abatement method to include containment and control procedures;

g.  Interface of trades involved in the construction;

h.  Sequencing of asbestos related work;

i.  Storage and disposal procedures and plan;

j.  Type of wetting agent and asbestos encapsulant to be used;

k.  Location of local exhaust equipment;

l.  Air monitoring methods (personal, environmental and clearance);
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m.  Bulk sampling and analytical methods (if required);

n.  A detailed description of the method to be employed in order to 
control the spread of ACM wastes and airborne fiber concentrations;

o.  Fire and medical emergency response procedures;

p.  The security procedures to be used for all regulated areas.

q.  The type of hygiene to be used.

r.  The different surfaces which required precleaning(see paragraph  
PRECLEANING.

1.7.2   Activity Hazard Analyses Appendix

Activity Hazard Analyses, for each major phase of work, shall be submitted 
and updated during the project.  The Activity Hazard Analyses format shall 
be in accordance with  EM 385-1-1 (Section 1,Figure 1-1).  The analysis 
shall define the activities to be performed for a major phase of work, 
identify the sequence of work, the specific hazards anticipated, and the 
control measures to be implemented to eliminate or reduce each hazard to an 
acceptable level.  Work shall not proceed on that phase until the Activity 
Hazard Analyses has been accepted and a preparatory meeting has been 
conducted by the Contractor to discuss its contents with everyone engaged 
in the activities, including the onsite Government representatives.  The 
Activity Hazard Analyses shall be continuously reviewed and, when 
appropriate, modified to address changing site conditions or operations.

1.8   PRECONSTRUCTION CONFERENCE AND ONSITE SAFETY

The Contractor and the Contractor's Designated Competent Person, Project 
Supervisor, and Designated CIH shall meet with the Contracting Officer 
prior to beginning work at a safety preconstruction conference to discuss 
the details of the Contractor's submitted Accident Prevention Plan to 
include the Asbestos Hazard Abatement Plan and Activity Hazard Analyses 
appendices. Deficiencies in the Accident Prevention Plan will be discussed 
and the Accident Prevention Plan shall be revised to correct the 
deficiencies and resubmitted for acceptance.  Any changes required in the 
specification as a result of the Accident Prevention Plan shall be 
identified specifically in the plan to allow for free discussion and 
acceptance by the Contracting Officer, prior to the start of work.  Onsite 
work shall not begin until the Accident Prevention Plan has been accepted.  
A copy of the written Accident Prevention Plan shall be maintained onsite.  
Changes and modifications to the accepted Accident Prevention Plan shall be 
made with the knowledge and concurrence of the Designated CIH, the Project 
Supervisor, Designated Competent Person, and the Contracting Officer.  
Should any unforeseen hazard become evident during the performance of the 
work, the Designated or CIH shall bring such hazard to the attention of the 
Project Supervisor, Designated Competent Person, and the Contracting 
Officer, both verbally and in writing, for resolution as soon as possible.  
In the interim, all necessary action shall be taken by the Contractor to 
restore and maintain safe working conditions in order to safeguard onsite 
personnel, visitors, the public, and the environment.  Once accepted by the 
Contracting Officer, the Accident Prevention Plan, including the Asbestos 
Hazard Abatement Plan and Activity Hazard Analyses will be enforced as if 
an addition to the contract.  Disregarding the provisions of this contract 
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or the accepted Accident Prevention Plan will be cause for stopping of 
work, at the discretion of the Contracting Officer, until the matter has 
been rectified. .

1.9   SECURITY

Fenced and locked security area shall be provided for each regulated area.  
A log book shall be kept documenting entry into and out of the regulated 
area.  Entry into regulated areas shall only be by personnel authorized by 
the Contractor and the Contracting Officer.  Personnel authorized to enter 
regulated areas shall be trained, be medically evaluated, and wear the 
required personal protective equipment, for the specific regulated area to 
be entered.

1.10   MEDICAL REQUIREMENTS

Medical requirements shall conform to 29 CFR 1926, Section .1101.

1.10.1   Medical Examinations

Before being exposed to airborne asbestos fibers, workers shall be provided 
with a medical examination as required by 29 CFR 1926, Section .1101 and 
other pertinent state or local requirements.  This requirement shall have 
been satisfied within the last 12 months.  The same medical examination 
shall be given on an annual basis to employees engaged in an occupation 
involving asbestos and within 30 calendar days before or after the 
termination of employment in such occupation.  X-ray films of asbestos 
workers shall be identified to the consulting radiologist and medical 
record jackets shall be marked with the word "asbestos."

1.10.1.1   Information Provided to the Physician

The Contractor shall provide the following information in writing to the 
examining physician:

a.  A copy of 29 CFR 1926, Section .1101 and Appendices D, E, G, and I;
                           

b.  A description of the affected employee's duties as they relate to 
the employee's exposure. A copy of29 CFR 1910, Section 134 
Appendix C.Ref Id

c.  The employee's representative exposure level or anticipated 
exposure level;

d.  A description of any personal protective and respiratory equipment 
used or to be used;

e.  Information from previous medical examinations of the affected 
employee that is not otherwise available to the examining 
physician. All supplemental information in compliance with 29 CFR 
1910 Ref Id, Section 134 (e) (5)

      

1.10.1.2   Written Medical Opinion

For each worker, a written medical opinion prepared and signed by a 
licensed physician indicating the following:

a.  Summary of the results of the examination.
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b.  The potential for an existing physiological condition that would 
place the employee at an increased risk of health impairment from 
exposure to asbestos.

c.  The ability of the individual to wear personal protective 
equipment, including respirators, while performing strenuous work 
tasks under cold and/or heat stress conditions.

d.  A statement that the employee has been informed of the results of 
the examination, provided with a copy of the results, informed of 
the increased risk of lung cancer attributable to the combined 
effect of smoking and asbestos exposure, and informed of any 
medical condition that may result from asbestos exposure.

1.10.2   Medical and Exposure Records

Complete and accurate records shall be maintained of each employee's 
medical examinations, medical records, and exposure data, as required by 29 
CFR 1910, Section .20 and 29 CFR 1926, Section .1101 for a period of 30 
years after termination of employment.  Records of the required medical 
examinations and exposure data shall be made available, for inspection and 
copying, to the Assistant Secretary of Labor for Occupational Safety and 
Health (OSHA) or authorized representatives of the employee and an 
employee's physician upon request of the employee or former employee.  A 
copy of the required medical certification for each employee shall be 
maintained on file at the worksite for review, as requested by the 
Contracting Officer or the representatives.

1.11   TRAINING PROGRAM

1.11.1   General Training Requirements

The Contractor shall establish a training program as specified by EPA Model 
Accreditation Plan (MAP), training requirements at 40 CFR 763, Subpart E, 
Appendix C, the State of Texas regulation , OSHA requirements at 29 CFR 1926, 
Section .1101(k)(9), and this specification.  Contractor employees shall 
complete the required training for the type of work they are to perform and 
such training shall be documented and provided to the Contracting Officer 
as specified in paragraph QUALIFICATIONS.

1.11.2   Project Specific Training

Prior to commencement of work, each worker shall be instructed by the 
Contractor's Designated IH and Competent Person in the following project 
specific training:

a.  The hazards and health effects of the specific types of ACM to be 
abated;

b.  The content and requirements of the Contractor's Accident 
Prevention Plan to include the Asbestos Hazard Abatement Plan and 
Activity Hazard Analyses and site-specific safety and health 
precautions;

c.  Hazard Communication Program;

d.  Hands-on training for each asbestos abatement technique to be 
employed;
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e.  Heat and/or cold stress monitoring specific to this project;

f.  Air monitoring program and procedures;

g.  Medical surveillance to include medical and exposure 
record-keeping procedures;

h.  The association of cigarette smoke and asbestos-related disease;

i.  Security procedures;

j.  Specific work practice controls and engineering controls required 
for each Class of work in accordance with 29 CFR 1926, Section 
.1101.

1.12   RESPIRATORY PROTECTION PROGRAM

The Contractor's Designated CIH shall establish in writing, and implement a 
respiratory protection program in accordance with 29 CFR 1926, Section 
.1101, 29 CFR 1910, Section .134, ANSI Z88.2, CGA G-7, CGA G-7.1 .  The 
Contractor's Designated CIH shall establish minimum respiratory protection 
requirements based on measured or anticipated levels of airborne asbestos 
fiber concentrations encountered during the performance of the asbestos 
abatement work.  The Contractor's respiratory protection program shall 
include, but not be limited to, the following elements:

a.  The company policy, used for the assignment of individual 
responsibility, accountability, and implementation of the 
respiratory protection program.

b.  The standard operating procedures covering the selection and use 
of respirators.  Respiratory selection shall be determined by the 
hazard to which the worker is exposed.

c.  Medical evaluation  by a physician or other licensed health care 
professionals using the mandatory  " Medical Evaluation 
Queastionaire" located in 29 CFR 1910.134 Appendix C before the 
employee is fit tested or required to use a respirator (e)(1).

d.  Training in the proper use and limitations of respirators.

e.  Respirator fit-testing, i.e., quantitative, qualitative and 
individual functional fit checks.

f.  Regular cleaning and disinfection of respirators.

g.  Routine inspection of respirators during cleaning and after each 
use when designated for emergency use.

h.  Storage of respirators in convenient, clean, and sanitary 
locations.

i.  Surveillance of regulated area conditions and degree of employee 
exposure (e.g., through air monitoring).

j.  Regular evaluation of the continued effectiveness of the 
respiratory protection program.
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k.  Recognition and procedures for the resolution of special problems 
as they affect respirator use (e.g., no facial hair that comes 
between the respirator face piece and face or interferes with 
valve function; prescription eye wear usage; contact lenses usage; 
etc.).

l.  Proper training in putting on and removing respirators.

1.12.1   Respiratory Fit Testing

A qualitative or quantitative fit test conforming to 29 CFR 1926 , Section 
1101, Appendix C shall be conducted by the Contractor's Designated or CIH 
for each Contractor worker required to wear a respirator, and for the 
Contracting Officer and authorized visitors who enter a regulated area 
where respirators are required to be worn.  A respirator fit test shall be 
performed for each worker wearing a negative or positive pressure tight 
fitting facepiece once a medical evaluation is passed and prior to 
initially wearing a respirator on this project. Fit testing shall be 
repeated every 6 months thereafter to insure tight fitting.  The 
qualitative fit tests may be used only for testing the fit of negative 
pressure air-purifying respirator that must achieve a fit factor of 100 or 
less.  If physical changes develop that will affect the fit, a new fit test 
for the worker shall be performed.  Functional fit checks shall be 
performed by employees each time a respirator is put on and in accordance 
with the manufacturer's recommendation.

1.12.2   Respirator Selection and Use Requirements

The Contractor shall provide respirators, and ensure that they are used as 
required by 29 CFR 1926, Section .1101 and in accordance with the 
manufacturer's recommendations.  Respirators shall be jointly approved by 
the  National Institute for Occupational Safety and Health (NIOSH),  under 
the provisions of 42 CFR 84,N100, R100, P100 particulate filters .  
Personnel who handle ACM, enter regulated areas that require the wearing of 
a respirator, or who are otherwise carrying out abatement activities that 
require the wearing of a respirator, shall be provided with approved 
respirators that are fully protective of the worker at the measured or 
anticipated airborne asbestos concentration level to be encountered.  For 
air-purifying respirators, the particulate filter portion of the cartridges 
or canister approved for use in airborne asbestos environments shall be 
N100, R100 or P100 filters define under 42 CFR part 84.  The initial 
respirator selection and the decisions regarding the upgrading or 
downgrading of respirator type shall be made by the Contractor's Designated 
or CIH based on the measured or anticipated airborne asbestos fiber 
concentrations to be encountered.  Recommendations made by the Contractor's 
Designated IHT under direction of the Designated or the CIH to downgrade 
respirator type shall be submitted in writing to the Contracting Officer.  
The Contractor's Designated Competent Person in consultation with the 
Designated CIH, shall have the authority to take immediate action to 
upgrade or downgrade respiratory type when there is an immediate danger to 
the health and safety of the wearer.  Respirators shall be used in the 
following circumstances:

a.  During all Class I asbestos jobs.

b.  During all Class II work where the ACM is not removed in a 
substantially intact state.

c.  During all Class II work which is not performed using wet methods. 
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 Respirators need not be worn during removal of ACM from sloped 
roofs when a negative exposure assessment has been made and ACM is 
removed in an intact state.

d.  During all Class II  asbestos jobs where the Contractor does not 
produce a negative exposure assessment.

e.  During all work where employees are exposed above the PEL-TWA or 
PEL-Excursion Limit.

f.  In emergencies

1.12.3   Class I Work

The Contractor shall provide:  (1) a tight-fitting, powered air purifying 
respirator equipped with N100, R100, or P100 filters  filters, or (2) a 
full-facepiece supplied air respirator operated in the pressure demand 
mode, equipped with HEPA egress cartridges, or (3) an auxiliary positive 
pressure self-contained breathing apparatus, for all employees within the 
regulated area where Class I work is being performed; provided that a 
negative exposure assessment has not been produced, and that the exposure 
level will not exceed 1 f/cc as an 8-hour time weighted average.  A 
full-facepiece supplied air respirator, operated in the pressure demand 
mode, equipped with an auxiliary positive pressure self-contained breathing 
apparatus shall be provided under such conditions, if the exposure 
assessment indicates exposure levels above 1 f/cc as an 8-hour time 
weighted average.

1.12.4   Class II  Work

The Contractor shall provide an air purifying respirator, other than a 
disposable respirator, equipped with high-efficiency filters whenever the 
employee performs Class II  asbestos jobs where the Contractor does not 
produce a negative exposure assessment;where TSI or surfacing ACM is being 
disturbed.

1.12.5   Sanitation

Employees who wear respirators shall be permitted to leave work areas to 
wash their faces and respirator facepieces whenever necessary to prevent 
skin irritation associated with respirator use.

1.13   HAZARD COMMUNICATION PROGRAM

A hazard communication program shall be established and implemented in 
accordance with 29 CFR 1926, Section .59.  Material safety data sheets 
(MSDSs) shall be provided for all hazardous materials brought onto the 
worksite.  One copy shall be provided to the Contracting Officer and 1 copy 
shall be included in the Contractor's Hazard Communication Program.

1.14   LICENSES, PERMITS AND NOTIFICATIONS

1.14.1   General Legal Requirements

Necessary licenses, permits and notifications shall be obtained in 
conjunction with the project's asbestos abatement, transportation and 
disposal actions and timely notification furnished of such actions as 
required by federal, state, regional, and local authorities. All 
notifications of asbestos removal shall be signed by the Chief of 
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Environmental Management of Fort Hood. DPW will pay asbestos notification 
fee to the state.  The Contractor shall notify the  state's Texas 
Department of Health responsible for asbestos air emissions in writing, at 
least 10 days prior to the commencement of work, in accordance with 40 CFR 
61, Subpart M, and state and local requirements to include the mandatory 
"Notification of Demolition and Renovation Record" form and other required 
notification documents(i.e. rental equipment or trucks).  Notification 
shall be by Certified Mail, Return Receipt Requested.  The Contractor shall 
furnish copies of the receipts to the Contracting Officer, in writing, 
prior to the commencement of ACM abatement work.  Local fire department 
shall be notified 3 days before fire-proofing material is removed from a 
building and the notice shall specify whether or not the material contains 
asbestos.  A copy of the rental company's written acknowledgment and 
agreement shall be provided as required by paragraph RENTAL EQUIPMENT.  For 
licenses, permits, and notifications that the Contractor is responsible for 
obtaining, the Contractor shall pay any associated fees or other costs 
incurred.

1.14.2   Litigation and Notification

The Contractor shall notify the Contracting Officer if any of the following 
occur:

a.  The Contractor or any of the subcontractors are served with notice 
of violation of any law, regulation, permit or license which 
relates to this contract;

b.  Proceedings are commenced which could lead to revocation of 
related permits or licenses; permits, licenses or other Government 
authorizations relating to this contract are revoked;

c.  Litigation is commenced which would affect this contract;

d.  The Contractor or any of the subcontractors become aware that 
their equipment or facilities are not in compliance or may fail to 
comply in the future with applicable laws or regulations.

1.15   PERSONAL PROTECTIVE EQUIPMENT

 One complete set of personal protective equipment shall be made available 
to the Contracting Officer and authorized visitors for entry to the 
regulated area.  Contracting Officer and authorized visitors shall be 
provided with training equivalent to that provided to Contractor employees 
in the selection, fitting, and use of the required personal protective 
equipment and the site safety and health requirements.  Contractor workers 
shall be provided with personal protective clothing and equipment and the 
Contractor shall ensure that it is worn properly.  The Contractor's 
Designated  or CIH and Designated Competent Person shall select and approve 
all the required personal protective clothing and equipment to be used.

1.15.1   Respirators

Respirators shall be in accordance with paragraph RESPIRATORY PROTECTION 
PROGRAM.

1.15.2   Whole Body Protection

Personnel exposed to airborne concentrations of asbestos that exceed the 
PELs, or for all OSHA Classes of work for which a required negative 
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exposure assessment is not produced, shall be provided with whole body 
protection and such protection shall be worn properly.  The Contractor's 
Designated or CIH and Competent Person  shall select and approve the whole 
body protection to be used.  The Competent Person shall examine work suits 
worn by employees at least once per work shift for rips or tears that may 
occur during performance of work.  When rips or tears are detected while an 
employee is working, rips and tears shall be immediately mended, or the 
work suit shall be immediately replaced.  Disposable whole body protection 
shall be disposed of as asbestos contaminated waste upon exiting from the 
regulated area.  Reusable whole body protection worn shall be either 
disposed of as asbestos contaminated waste upon exiting from the regulated 
area or be properly laundered in accordance with 29 CFR 1926, Section 
.1101.  Whole body protection used for asbestos abatement shall not be 
removed from the worksite by a worker to be cleaned.  Recommendations made 
by the Contractor's Designated or CIH to downgrade whole body protection 
shall be submitted in writing to the Contracting Officer.  The Contractor's 
Designated Competent Person, in consultation with the Designated or CIH, 
has the authority to take immediate action to upgrade or downgrade whole 
body protection when there is an immediate danger to the health and safety 
of the wearer.

1.15.2.1   Coveralls

 Disposable-breathable coveralls with a zipper front shall be provided by 
the Contractor and identified in the Contractor's Asbestos Hazard Abatement 
Plan.  Sleeves shall be secured at the wrists, and foot coverings secured 
at the ankles.

1.15.2.2   Underwear

Disposable underwear shall be provided.  If reusable underwear are used, 
they shall be disposed of as asbestos contaminated waste or laundered in 
accordance with 29 CFR 1926, Section .1101.  Asbestos abatement workers 
shall not remove contaminated reusable underwear worn during abatement of 
ACM from the site to be laundered.

1.15.2.3   Work Clothing

An additional coverall shall be provided when the abatement and control 
method employed does not provide for the exit from the regulated area 
directly into an attached decontamination unit.  Cloth work clothes for 
wear under the protective coverall, and foot coverings, shall be provided 
when work is being conducted in low temperature conditions.  Cloth work 
clothes shall be either disposed of as asbestos contaminated waste or 
properly laundered in accordance with 29 CFR 1926, Section .1101.

1.15.2.4   Gloves

Gloves shall be provided to protect the hands.  Where there is the 
potential for hand injuries (i.e., scrapes, punctures, cuts, etc.) a 
suitable glove shall be provided and used.

1.15.2.5   Foot Coverings

Cloth socks shall be provided and worn next to the skin.  Footwear, as 
required by OSHA and EM 385-1-1, that is appropriate for safety and health 
hazards in the area shall be worn.  Rubber boots shall be used in moist or 
wet areas.  Reusable footwear removed from the regulated area shall be 
thoroughly decontaminated or disposed of as ACM waste.  Disposable 
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protective foot covering shall be disposed of as ACM waste.  If rubber 
boots are not used, disposable foot covering shall be provided.

1.15.2.6   Head Covering

Hood type disposable head covering shall be provided.  In addition, 
protective head gear (hard hats) shall be provided as required.  Hard hats 
shall only be removed from the regulated area after being thoroughly 
decontaminated.

1.15.2.7   Protective Eye Wear

Eye protection provided shall be in accordance with ANSI Z87.1.

1.16   HYGIENE FACILITIES AND PRACTICES

The Contractor shall establish a decontamination area for the 
decontamination of employees, material and equipment.  The Contractor shall 
ensure that employees enter and exit the regulated area through the 
decontamination area.

1.16.1   Shower Facilities

Shower facilities, when provided, shall comply with 29 CFR 1910, Section 
.141(d)(3).

1.16.2   3-Stage Decontamination Area

A temporary negative pressure decontamination unit that is adjacent and 
attached in a leak-tight manner to the regulated area shall be provided as 
described in the asbestos hazard abatement plan  Utilization of 
prefabricated units shall have prior approval of the Contracting Officer. 
The decontamination unit shall have an equipment room and a clean room 
separated by a shower that complies with 29 CFR 1910, Section .141 (unless 
the Contractor can demonstrate that such facilities are not feasible).  
Equipment and surfaces of containers filled with ACM shall be cleaned prior 
to removing them from the equipment room or area.  Surfaces of the 
equipment room shall be wet wiped 2 times after each shift.  Materials used 
for wet wiping shall be disposed of as asbestos contaminated waste.  Two 
separate lockers shall be provided for each asbestos worker, one in the 
equipment room and one in the clean room.  Hot water service may be secured 
from the building hot water system provided backflow protection is 
installed by the Contractor at the point of connection. Should sufficient 
hot water be unavailable, the Contractor shall provide a minimum 160 L  
electric water heater with minimum recovery rate of 80 L  per hour and a 
temperature controller for each showerhead.  The Contractor shall provide a 
minimum of 2 showers.  Instantaneous type in-line water heater may be 
incorporated at each shower head in lieu of hot water heater, upon approval 
by the Contracting Officer.  Flow and temperature controls shall be located 
within the shower and shall be adjustable by the user.  The wastewater pump 
shall be sized for 1.25 times the showerhead flow-rate at a pressure head 
sufficient to satisfy the filter head loss and discharge line losses.  The 
pump shall supply a minimum 1.6 L/s  flow with 10.7 m of pressure head.  
Used shower water shall be collected and filtered to remove asbestos 
contamination.  Filters and residue shall be disposed of as asbestos 
contaminated material . Filtered water shall be discharged to the sanitary 
system.  Wastewater filters shall be installed in series with the first 
stage pore size of 20 microns and the second stage pore size of 5 microns.  
The floor of the decontamination unit's clean room shall be kept dry and 
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clean at all times.  Water from the shower shall not be allowed to wet the 
floor in the clean room.  Surfaces of the clean room and shower shall be 
wet-wiped 2 times after each shift change with a disinfectant solution.  
Proper housekeeping and hygiene requirements shall be maintained.  Soap and 
towels shall be provided for showering, washing and drying.  Any cloth 
towels provided shall be disposed of as ACM waste or shall be laundered in 
accordance with 29 CFR 1926, Section .1101.

1.16.3   Load-Out Unit

A temporary load-out unit that is adjacent and connected to the regulated 
areaandaccess tunnel shall be provided.   Utilization of prefabricated 
units shall have prior approval of the Contracting Officer and noted in the 
Asbestos Hazard Abatement plan.  The load-out unit shall be attached in a 
leak-tight manner to each regulated area.  Surfaces of the load-out unit 
and access tunnel shall be adequately wet-wiped 2 times after each shift 
change.  Materials used for wet wiping shall be disposed of as asbestos 
contaminated waste.

1.16.4   Decontamination Area Entry Procedures

The Contractor shall ensure that employees entering the decontamination 
area through the clean room or clean area:

a.  Remove street clothing in the clean room or clean area and deposit 
it in lockers.

b.  Put on protective clothing and respiratory protection before 
leaving the clean room or clean area.

c.  Pass through the equipment room to enter the regulated area.

1.16.5   Decontamination Area Exit Procedures

The Contractor shall ensure that the following procedures are followed:

a.  Before leaving the regulated area, respirators shall be worn while 
employees remove all gross contamination and debris from their 
work clothing using a HEPA vacuum.

b.  Employees shall remove their protective clothing in the equipment 
room and deposit the clothing in labeled impermeable bags or 
containers  for disposal and/or laundering.

c.  Employees shall not remove their respirators in the equipment room.

d.  Employees shall shower prior to entering the clean room.  If a 
shower has not been located between the equipment room and the 
clean room or the work is performed outdoors, the Contractor shall 
ensure that employees engaged in Class I asbestos jobs:  a) Remove 
asbestos contamination from their work suits in the equipment room 
or decontamination area using a HEPA vacuum before proceeding to a 
shower that is not adjacent to the work area; or b) Remove their 
contaminated work suits in the equipment room, without cleaning 
worksuits, and proceed to a shower that is not adjacent to the 
work area.

e.  After showering, employees shall enter the clean room before 
changing into street clothes.
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1.16.6   Lunch Areas

The Contractor shall provide lunch areas in which the airborne 
concentrations of asbestos are below 0.01 f/cc.

1.16.7   Smoking

Smoking, if allowed by the Contractor, shall only be permitted in 
designated areas approved by the Contracting Officer.

1.17   REGULATED AREAS

All Class I,and II asbestos work shall be conducted within regulated areas. 
 The regulated area shall be demarcated to minimize the number of persons 
within the area and to protect persons outside the area from exposure to 
airborne asbestos.  Where critical barriers or negative pressure enclosures 
are used, they shall demarcate the regulated area.  Access to regulated 
areas shall be limited to authorized persons.  The Contractor shall control 
access to regulated areas, ensure that only authorized personnel enter, and 
verify that Contractor required medical surveillance, training and 
respiratory protection program requirements are met prior to allowing 
entrance.

1.18   WARNING SIGNS AND TAPE

Warning signs and tape printed bilingually in English and Spanish shall be 
provided at the regulated boundaries and entrances to regulated areas.  The 
Contractor shall ensure that all personnel working in areas contiguous to 
regulated areas comprehend the warning signs.  Signs shall be located to 
allow personnel to read the signs and take the necessary protective steps 
required before entering the area.  Warning signs, as shown and described 
in  conforming to 29 CFR 1910 and 29 CFR 1926, Section .1101, a minimum of 
500 by 350 mm , and displaying the following legend in the lower panel:

DANGER
ASBESTOS

CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY

Peligro
Asbestos

Precaucion Enfermedad del Cancer y Pulmon
Solamente Personal Autorizado

Spacing between lines shall be at least equal to the height of the upper of 
any two lines.  Warning tape shall be provided.   Decontamination unit 
signage shall be posted. 

1.19   WARNING LABELS

Warning labels shall be affixed to all asbestos disposal containers used to 
contain asbestos materials, scrap, waste debris, and other products 
contaminated with asbestos.  Containers with preprinted warning labels 
conforming to requirements are acceptable.  Warning labels shall be as 
described , shall conform to 29 CFR 1926, Section .1101 and shall be of 
sufficient size to be clearly legible displaying the following legend:

DANGER
CONTAINS ASBESTOS FIBERS
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AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

                              PELIGRO
                        CONTIENE FIBRAS DE ASBESTOS
                         EVITE LA CREACION DE POLVO
                PRECAUCION ENFERMEDADES DEL PULMON Y CANCER

1.20   LOCAL EXHAUST VENTILATION

Local exhaust ventilation units shall conform to ANSI Z9.2 and 29 CFR 1926, 
Section .1101.  Filters on local exhaust system equipment shall conform to 
ANSI Z9.2 and UL 586.  Filter shall be UL labeled.

1.21   TOOLS

Vacuums shall be leak proof to the filter, equipped with HEPA filters, of 
sufficient capacity and necessary capture velocity at the nozzle or nozzle 
attachment to efficiently collect, transport and retain the ACM waste 
material.  Power tools shall not be used to remove ACM unless the tool is 
equipped with effective, integral HEPA filtered exhaust ventilation capture 
and collection system, or has otherwise been approved for use by the 
Contracting Officer.  Residual asbestos shall be removed from reusable 
tools prior to storage and reuse.  Reusable tools shall be thoroughly 
decontaminated prior to being removed from regulated areas.

1.22   RENTAL EQUIPMENT

If rental equipment is to be used, written notification shall be provided 
to the rental agency, concerning the intended use of the equipment, the 
possibility of asbestos contamination of the equipment and the steps that 
will be taken to decontaminate such equipment.  A written acceptance of the 
terms of the Contractor's notification shall be obtained from the rental 
agency.

1.23   AIR MONITORING EQUIPMENT

The Contractor's Designated or CIH shall approve air monitoring equipment 
to be used to collect samples.  The equipment shall include, but shall not 
be limited to:

a.  High-volume sampling pumps that can be calibrated and operated at 
a constant airflow up to 16 liters per minute when equipped with a 
sampling train of tubing and filter cassette.

b.  Low-volume, battery powered, body-attachable, portable personal 
pumps that can be calibrated to a constant airflow up to 
approximately 3.5 liters per minute when equipped with a sampling 
train of tubing and filter cassette, and a self-contained 
rechargeable power pack capable of sustaining the calibrated flow 
rate for a minimum of 10 hours.  The pumps shall also be equipped 
with an automatic flow control unit which shall maintain a 
constant flow, even as filter resistance increases due to 
accumulation of fiber and debris on the filter surface.

c.  Single use standard 25 mm diameter cassette, open face, 0.8 micron 
pore size, mixed cellulose ester membrane filters and cassettes 
with 50 mm electrically conductive extension cowl, and shrink 
bands, to be used with low flow pumps in accordance with 29 CFR 
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1926, Section .1101 for personal air sampling.

d.  Single use standard 25 mm diameter cassette, open face, 0.45 
micron pore size, mixed cellulose ester membrane filters and 
cassettes with 50 mm electrically conductive cowl, and shrink 
bands, to be used with high flow pumps when conducting 
environmental area sampling using NIOSH Pub No. 84-100 Methods 
7400 and 7402.

e.  Appropriate plastic tubing to connect the air sampling pump to the 
selected filter cassette.

f.  A flow calibrator capable of calibration to within plus or minus 2 
percent of reading over a temperature range of minus 20 to plus 60 
degrees C  and traceable to a NIST primary standard.

1.24   EXPENDABLE SUPPLIES

1.24.1   Glovebag

Glovebags shall be provided as described in 29 CFR 1926, Section .1101.  
The glovebag assembly shall be 0.15 mm  thick plastic, prefabricated and 
seamless at the bottom  with preprinted OSHA warning label.

1.24.2   Duct Tape

Industrial grade duct tape of appropriate widths suitable for bonding sheet 
plastic and disposal container shall be provided.

1.24.3   Disposal Containers

Leak-tight (defined as solids, liquids, or dust that cannot escape or spill 
out) disposal containers shall be provided for ACM wastes as required by 29 
CFR 1926 Section .1101.

1.24.4   Disposal Bags

Leak-tight bags,0.15 mm thick, shall be provided for placement of asbestos 
generated waste as described in Asbestos Hazard Abatement Plan. 

1.24.5   Sheet Plastic

Sheet plastic shall be polyethylene of 0.15 mm  minimum thickness and shall 
be provided in the largest sheet size necessary to minimize seams, as 
indicated on the  abatement plan.  Film shall be either clear ,frostorblack 
conforming the state Environmental Regulations and conform to ASTM D 4397, 
except as specified below:

1.24.5.1   Flame Resistant

Where a potential for fire exists, flame-resistant sheets shall be 
provided.  Film shall  conform to the requirements of NFPA 701.

1.24.5.2   Reinforced

Reinforced sheets shall be provided where high skin strength is required, 
such as where it constitutes the only barrier between the regulated area 
and the outdoor environment.  The sheet stock shall consist of translucent, 
nylon-reinforced or woven-polyethylene thread laminated between 2 layers of 
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polyethylene film.  Film shall meet flame resistant standards of NFPA 701.

1.24.6   Amended Water

Amended water shall meet the requirements of ASTM D 1331.

1.24.7   Mastic Removing Solvent

Mastic removing solvent shall be nonflammable and shall not contain 
methylene chloride, glycol ether, or halogenated hydrocarbons.  Solvents 
used onsite shall have a flash point greater than 60 degrees C. 

1.24.8   Leak-tight Wrapping

Two layers of 0.15 mm  minimum thick polyethylene sheet stock shall be used 
for the containment of removed asbestos-containing components or materials 
such as reactor vessels, large tanks, boilers, insulated pipe segments and 
other materials too large to be placed in disposal bags as described in 
abatement plan .  Upon placement of the ACM component or material, each 
layer shall be individually leak-tight sealed with duct tape.

1.24.9   Viewing Inspection Window

Where feasible, a minimum of 1 clear, 3 mm  thick, acrylic sheet, 450 by 
610 mm , shall be installed as a viewing inspection window at eye level on 
a wall in each containment enclosure.  The windows shall be sealed 
leak-tight with industrial grade duct tape.

1.24.10   Wetting Agents

Removal encapsulant (a penetrating encapsulant) shall be provided when 
conducting removal abatement activities that require a longer removal time 
or are subject to rapid evaporation of amended water.  The removal 
encapsulant shall be capable of wetting the ACM and retarding fiber release 
during disturbance of the ACM greater than or equal to that provided by 
amended water.  Performance requirements for penetrating encapsulants are 
specified in paragraph ENCAPSULANTS.

1.24.11   Strippable Coating

Strippable coating in aerosol cans shall be used to adhere to surfaces and 
to be removed cleanly by stripping, at the completion of work.  This work 
shall only be done in well ventilated areas and if used it shall be 
indicated in the Asbestos Hazard Abatement plan.

1.25   MISCELLANEOUS ITEMS

A sufficient quantity of other items, such as, but not limited to:  
scrapers, brushes, brooms, staple guns, tarpaulins, shovels, rubber 
squeegees, dust pans, other tools, scaffolding, staging, enclosed chutes, 
wooden ladders, lumber necessary for the construction of containments, UL 
approved temporary electrical equipment, material and cords, ground fault 
circuit interrupters, water hoses of sufficient length, fire extinguishers, 
first aid kits, portable toilets, logbooks, log forms, markers with 
indelible ink, spray paint in bright color to mark areas, project boundary 
fencing, etc., shall be provided.

PART 2   PRODUCTS
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2.1   ENCAPSULANTS

Encapsulants shall conform to USEPA requirements, shall contain no toxic or 
hazardous substances and no solvent and shall meet the following 
requirements:

ALL ENCAPSULANTS

       Requirement                   Test Standard

  Flame Spread - 25,                 ASTM E 84
    Smoke Emission - 50 
  Combustion Toxicity                Univ. of Pittsburgh Protocol
    Zero Mortality
  Life Expectancy, 20 yrs            ASTM C 732
    Accelerated Aging Test
  Permeability, Min. 23 ng per       ASTM E 96
    Pa-sec-square m

Additional Requirements for Bridging Encapsulant

       Requirement                   Test Standard

  Cohesion/Adhesion Test,            ASTM E 736
    730 N/m 
  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance
    rating over 3 hour test (Classified
    by UL for use over fibrous and
    cementitious sprayed fireproofing)
  Impact Resistance, Min.            ASTM D 2794
    4.7 N-m (Gardner Impact Test)
  Flexibility, no rupture or         ASTM D 522
    cracking (Mandrel Bend Test)

Additional Requirements for Penetrating Encapsulant

       Requirement                   Test Standard

  Cohesion/Adhesion Test,            ASTM E 736
    730 N/m
  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance 
    rating over 3 hour test (Classified
    by UL for use over fibrous and
    cementitious sprayed fireproofing)
  Impact Resistance, Min.            ASTM D 2794
    4.7 N-m (Gardner Impact Test)
  Flexibility, no rupture or         ASTM D 522
    cracking (Mandrel Bend Test)

Additional Requirements for Lockdown Encapsulant

       Requirement                   Test Standard

  Fire Resistance, Negligible        ASTM E 119
    affect on fire resistance
    rating over 3 hour test (Tested 
    with fireproofing over encapsulant
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ALL ENCAPSULANTS

       Requirement                   Test Standard
    applied directly to steel member)
  Bond Strength, 1.5 kN/m            ASTM E 736
    (Tests compatibility with 
    cementitious and fibrous
    fireproofing)

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

Asbestos abatement work tasks shall be performed as shown on the detailed 
plans and drawings, as summarized in paragraph DESCRIPTION OF WORK and the 
Contractor's Accident Prevention Plan, Asbestos Hazard Abatement Plan, and 
the Activity Hazard Analyses.  The Contractor shall use the engineering 
controls and work practices required in 29 CFR 1926, Section .1101(g) in 
all operations regardless of the levels of exposure.  Personnel shall wear 
and utilize protective clothing and equipment as specified.  The Contractor 
shall not permit eating, smoking, drinking, chewing or applying cosmetics 
in the regulated area.  All hot work (burning, cutting, welding, etc.) 
shall be conducted under controlled conditions in conformance with 29 CFR 
1926, Section .352, Fire Prevention.  Personnel of other trades, not 
engaged in asbestos abatement activities, shall not be exposed at any time 
to airborne concentrations of asbestos unless all the administrative and 
personal protective provisions of the Contractor's Accident Prevention Plan 
are complied with.  Power to the regulated area shall be locked-out and 
tagged in accordance with 29 CFR 1910 Section .147, and temporary 
electrical service with ground fault circuit interrupters shall be provided 
as needed.  Temporary electrical service shall be disconnected when 
necessary for wet removal.  The Contractor shall stop abatement work in the 
regulated area immediately when the airborne total fiber concentration:  
(1) equals or exceeds 0.01 f/cc, or the pre-abatement concentration, 
whichever is greater, outside the regulated area; or (2) equals or exceeds 
1.0 f/cc inside the regulated area.  The Contractor shall correct the 
condition to the satisfaction of the Contracting Officer, including visual 
inspection and air sampling.  Work shall resume only upon notification by 
the Contracting Officer.  Corrective actions shall be documented.

3.2   PROTECTION OF ADJACENT WORK OR AREAS TO REMAIN

Asbestos abatement shall be performed without damage to or contamination of 
adjacent work or area.  Where such work or area is damaged or contaminated, 
as verified by the Contracting Officer using visual inspection or sample 
analysis, it shall be restored to its original condition or decontaminated 
by the Contractor at no expense to the Government, as deemed appropriate by 
the Contracting Officer.  This includes inadvertent spill of dirt, dust or 
debris in which it is reasonable to conclude that asbestos may exist.  When 
these spills occur, work shall stop in all effected areas immediately and 
the spill shall be cleaned.  When satisfactory visual inspection and air 
sampling analysis results are obtained and have been evaluated by the 
Contractor's Designated IH and the Contracting Officer, work shall proceed.

3.3   OBJECTS

3.3.1   Stationary Objects
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Stationary objects, furniture,  and equipment  shall remain in place and 
shall be precleaned using HEPA vacuum followed by adequate wet wiping.  
Stationary objects and furnishings shall be covered with 2 layers of 
polyethylene and edges sealed with duct tape.

3.4   BUILDING VENTILATION SYSTEM AND CRITICAL BARRIERS

Building ventilating systems supplying air into or returning air out of a 
regulated area shall be shut down and isolated by lockable switch or other 
positive means in accordance with 29 CFR 1910, Section .147. Any 
ventilation component in the regulated area shall be sealed to prevent the 
spread of contamination throughout the system.  Air-tight critical barriers 
shall be installed on building ventilating openings located inside the 
regulated area that supply or return air from the building ventilation 
system or serve to exhaust air from the building.  The critical barriers 
shall consist of  2 layers of polyethylene.  Edges to wall, ceiling and 
floor surfaces shall be sealed with industrial grade duct tape.  Critical 
barriers shall be installed as shown on the Asbestos Hazard Abatement plan 
drawings.

3.5   PRECLEANING

Surfaces shall be cleaned by HEPA vacuum andadequately wet wiped prior to 
establishment of containment. The Contractor shall identify the surfaces to 
be precleaned in the abatement plan. Precleaning is required in all 
incidental work and shall not be paid as a separate bid item. 

3.6   METHODS OF COMPLIANCE

3.6.1   Mandated Practices

The Contractor shall employ proper handling procedures in accordance with 
29 CFR 1926 and 40 CFR 61, Subpart M, and the specified requirements.  The 
specific abatement techniques and items identified shall be detailed in the 
Contractor's Asbestos Hazard Abatement Plan including, but not limited to, 
details of construction materials, equipment, and handling procedures.  The 
Contractor shall use the following engineering controls and work practices 
in all operations, regardless of the levels of exposure:

a.  Vacuum cleaners equipped with HEPA filters to collect debris and 
dust containing ACM.

b.  Wet methods or wetting agents to control employee exposures during 
asbestos handling, mixing, removal, cutting, application, and 
cleanup; except where it can be demonstrated that the use of wet 
methods is unfeasible due to, for example, the creation of 
electrical hazards, equipment malfunction, and in roofing.

c.  Prompt clean-up and disposal in leak-tight containers of wastes 
and debris contaminated with asbestos.

d.  Inspection and repair of polyethylene in work and high traffic 
areas.

e.  Cleaning of equipment and surfaces of containers filled with ACM 
prior to removing them from the equipment room or area.

3.6.2   Control Methods

SECTION 13280  Page 32



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

The Contractor shall use the following control methods to comply with the 
PELs:

a.  Local exhaust ventilation equipped with HEPA filter dust 
collection systems;

b.  Enclosure or isolation of processes producing asbestos dust;

c.  Ventilation of the regulated area to move contaminated air away 
from the breathing zone of employees and toward a filtration or 
collection device equipped with a HEPA filter;

d.  Use of other work practices and engineering controls;

e.  Where the feasible engineering and work practice controls 
described above are not sufficient to reduce employee exposure to 
or below the PELs, the Contractor shall use them to reduce 
employee exposure to the lowest levels attainable by these 
controls and shall supplement them by the use of respiratory 
protection that complies with paragraph, RESPIRATORY PROTECTION 
PROGRAM.

3.6.3   Unacceptable Practices

The following work practices and engineering controls shall not be used for 
work related to asbestos or for work which disturbs ACM, regardless of 
measured levels of asbestos exposure or the results of initial exposure 
assessments:

a.  High-speed abrasive disc saws that are not equipped with point of 
cut ventilator or enclosures with HEPA filtered exhaust air.

b.  Compressed air used to remove asbestos, or materials containing 
asbestos, unless the compressed air is used in conjunction with an 
enclosed ventilation system designed to capture the dust cloud 
created by the compressed air.

c.  Dry sweeping, shoveling, or other dry clean-up of dust and debris 
containing ACM.

d.  Employee rotation as a means of reducing employee exposure to 
asbestos.

3.6.4   Class I Work Procedures

In addition to requirements of paragraphs Mandated Practices and Control 
Methods, the following engineering controls and work practices shall be 
used:

a.  A Competent Person shall supervise the installation and operation 
of the control system.

b.  For jobs involving the removal of more than 7.5 m  or 0.9 square 
meters  of TSI or surfacing material, the Contractor shall place 
critical barriers over all openings to the regulated area.

c.  HVAC systems shall be isolated in the regulated area by sealing 
with a double layer of plastic or air-tight rigid covers.
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d.  Impermeable dropcloths (0.15 mm  or greater thickness) shall be 
placed on surfaces beneath all removal activity.

e.  Objects within the regulated area shall be handled as specified in 
paragraph OBJECTS.

f.  Where a negative exposure assessment has not been provided or 
where exposure monitoring shows the PEL was exceeded, the 
regulated area shall be ventilated to move contaminated air away 
from the employee's breathing zone toward a HEPA unit or 
collection device.

3.6.5   Specific Control Methods for Class I Work

In addition to requirements of paragraph Class I Work Procedures, Class I 
asbestos work shall be performed using the control methods identified in 
the subparagraphs below.

3.6.5.1   Negative Pressure Enclosure (NPE) System

The NPE system shall   provide at least 4 air changes per hour inside the 
containment.  The local exhaust unit equipment shall be operated 24 hours 
per day until the containment is removed, and shall be leak-proof to the 
filter and equipped with HEPA filters.  Air movement shall be directed away 
from the employees and toward a HEPA filtration device.  The NPE shall be 
smoke tested for leaks at the beginning of each shift.  Local exhaust 
equipment shall be sufficient to maintain a minimum pressure differential 
of minus 0.5 mm  of water column relative to adjacent, unsealed areas.  
Pressure differential shall be monitored continuously, 24 hours per day, 
with an automatic manometric recording instrument.  Pressure differential 
recordings shall be provided daily on the same day collected. Readings 
shall be reviewed by the Contractor's Designated Competent Person and IH 
prior to submittal.  The Contracting Officer shall be notified immediately 
if the pressure differential falls below the prescribed minimum.  The 
building ventilation system shall not be used as the local exhaust system 
for the regulated area.  The local exhaust system shall terminate outdoors 
unless an alternate arrangement is allowed by the Contract Officer.  All 
filters used shall be new at the beginning of the project and shall be 
periodically changed as necessary and disposed of as ACM waste.

3.6.5.2   Glovebag Systems

Glovebag systems shall be as shown in  the Asbestos Hazard Abatement Plan.  
The glovebag system shall be used to remove ACM from straight runs of 
piping and elbows and other connections.  Glovebags shall be used without 
modification and shall be smoke-tested for leaks and any leaks sealed prior 
to use.  Glovebags shall be installed to completely cover the circumference 
of pipe or other structures where the work is to be done.  Glovebags shall 
be used only once and shall not be moved.  Glovebags shall not be used on 
surfaces that have temperatures exceeding 66 degrees C.   Prior to 
disposal, glovebags shall be collapsed by removing air within them using a 
HEPA vacuum.  Before beginning the operation, loose and friable material 
adjacent to the glovebag operation shall be wrapped and sealed in 2 layers 
of plastic or otherwise rendered intact.  At least 2 persons shall perform 
Class I glovebag removal.  Asbestos regulated work areas shall be 
established as specified and shown on detailed drawings and plans for 
glovebag abatement.  Designated boundary limits for the asbestos work shall 
be established with rope or other continuous barriers and all other 
requirements for asbestos control areas shall be maintained, including area 
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signage and boundary warning tape as specified in the Asbestos Hazard 
Abatement plan.

a.  In addition to requirements for negative pressure glovebag systems 
above, the Contractor shall attach HEPA vacuum systems or other 
devices to the bag to prevent collapse during removal of ACM from 
straight runs of piping and elbows and other connections.

b.  The negative pressure glove boxes used to remove ACM from pipe 
runs shall be fitted with gloved apertures and a bagging outlet 
and constructed with rigid sides from metal or other material 
which can withstand the weight of the ACM and water used during 
removal.  A negative pressure shall be created in the system using 
a HEPA filtration system.  The box shall be smoke tested for leaks 
prior to each use.

3.6.5.3   Mini-Enclosures

Single bulkhead containment as shown in AHAP  to accommodate no more than 2 
persons, may be used if the disturbance or removal can be completely 
contained by the enclosure with the following specifications and work 
practices.  The mini-enclosure shall be inspected for leaks and smoke 
tested before each use.  Air movement shall be directed away from the 
employee's breathing zone within the mini-enclosure.

3.6.5.4   Wrap and Cut Operation

Wrap and cut operations shall be as shown in AHAP .  Prior to cutting pipe, 
the asbestos-containing insulation shall be wrapped with polyethylene and 
securely sealed with duct tape to prevent asbestos becoming airborne as a 
result of the cutting process.  The following steps shall be taken:  
install glovebag, strip back sections to be cut 150 mm  from point of cut, 
and cut pipe into manageable sections.

3.6.6   Class II Work

In addition to the requirements of paragraphs Mandated Practices and 
Control Methods, the following engineering controls and work practices 
shall be used:

a.  A Competent Person shall supervise the work.

b.  For indoor work, critical barriers shall be placed over all 
openings to the regulated area.

c.  Impermeable dropcloths shall be placed on surfaces beneath all 
removal activity.

3.6.7   Specific Control Methods for Class II Work

In addition to requirements of paragraph Class II Work, Class II work shall 
be performed using the following methods:

3.6.7.1   Vinyl and Asphalt Flooring Materials

When removing vinyl and asphalt flooring materials  contain ACM , the 
Contractor shall use the follow practices as shown in AHAP.  Resilient 
sheeting shall be removed by adequately wet methods.  Tiles shall be 
removed intact (if possible); wetting is not required when tiles are heated 
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and removed intact.  Flooring or its backing shall not be sanded.  Scraping 
of residual adhesive and/or backing shall be performed using wet methods.  
Mechanical chipping is prohibited unless performed in a negative pressure 
enclosure.  Dry sweeping is prohibited.  The Contractor shall use vacuums 
equipped with HEPA filter, disposable dust bag, and metal floor tool (no 
brush) to clean floors.

3.6.7.2   Roofing Material

When removing roofing materials which contain ACM as described in 29 CFR 
1926, Section .1101(g)(8)(ii), the Contractor shall use the following 
practices as shown in AHAP.  Roofing material shall be removed in an intact 
state.  Wet methods shall be used to remove roofing materials that are not 
intact, or that will be rendered not intact during removal, unless such wet 
methods are not feasible or will create safety hazards.  When removing 
built-up roofs, with asbestos-containing roofing felts and an aggregate 
surface, using a power roof cutter, all dust resulting from the cutting 
operations shall be collected by a HEPA dust collector, or shall be HEPA 
vacuumed by vacuuming along the cut line.  Asbestos-containing roofing 
material shall not be dropped or thrown to the ground, but shall be lowered 
to the ground via covered, dust-tight chute, crane, hoist or other method 
approved by the Contracting Officer.  Any ACM that is not intact shall be 
lowered to the ground as soon as practicable, but not later than the end of 
the work shift.  While the material remains on the roof it shall be kept 
wet or placed in an impermeable waste bag or wrapped in plastic sheeting.  
Intact ACM shall be lowered to the ground as soon as practicable, but not 
later than the end of the work shift.  Unwrapped material shall be 
transferred to a closed receptacle precluding the dispersion of dust.  
Critical barriers shall be placed over roof level heating and ventilation 
air intakes.

3.6.7.3   Cementitious Siding and Shingles or Transite Panels

When removing cementitious asbestos-containing siding, shingles or transite 
panels the Contractor shall use the following practices as shown in the AHAP
 .  Intentionally cutting, abrading or breaking siding, shingles, or 
transite panels is prohibited.  Each panel or shingle shall be sprayed with 
amended water prior to removal.  Nails shall be cut with flat, sharp 
instruments.  Unwrapped or unbagged panels or shingles shall be immediately 
lowered to the ground via covered dust-tight chute, crane or hoist, or 
placed in an impervious waste bag or wrapped in plastic sheeting and 
lowered to the ground no later than the end of the work shift.

3.6.7.4   Gaskets

Gaskets shall be thoroughly wetted with amended water prior to removal and 
immediately placed in a disposal container.  If a gasket is visibly 
deteriorated and unlikely to be removed intact, removal shall be undertaken 
within a glovebag.  Any scraping to remove residue shall be performed wet.

3.6.7.5   Other Class II Jobs

The Contractor shall use the following work practices when performing Class 
II removal of floor contaminated with ACM:  The material shall be 
thoroughly wetted with amended water prior and during its removal.  The 
material shall be removed in an intact state.  Cutting, abrading or 
breaking the material is prohibited.  The ACM removed shall be immediately 
bagged or wrapped.
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3.6.8   Cleaning After Asbestos Removal

After completion of all asbestos removal work, surfaces from which ACM has 
been removed shall be wet wiped or sponged clean, or cleaned by some 
equivalent method to remove all visible residue.  Run-off water shall be 
collected and filtered through a dual filtration system.  A first filter 
shall be provided to remove fibers 20 micrometers and larger, and a final 
filter provided that removes fibers 5 micrometers and larger.  After the 
gross amounts of asbestos have been removed from every surface, remaining 
visible accumulations of asbestos on floors shall be collected using 
plastic shovels, rubber squeegees, rubber dustpans, and HEPA vacuum 
cleaners as appropriate to maintain the integrity of the regulated area.  
When TSI and surfacing material has been removed, workmen shall use HEPA 
vacuum cleaners to vacuum every surface.  Surfaces or locations which could 
harbor accumulations or residual asbestos dust shall be checked after 
vacuuming to verify that no asbestos-containing material remains; and shall 
be re-vacuumed as necessary to remove the ACM.

3.6.9   Class I Asbestos Work Response Action

a.  Pipe Insulation (Using a Glovebag)

b.  Horizontal Pipe Insulation (Using a Containment Area)

c.  Pipe Insulation (Using a Mini-Containment Area)

3.6.10   Abatement of Asbestos Contaminated Soil

If Asbestos contaminated is found, soil shall be removed from areas to a 
minimum depth of 76] mm.   Soil shall be thoroughly dampened with amended 
water and then removed by manual shoveling into labeled containers.  The 
workers shall be closely monitored for heat exhaustion.  The minimum 
ventilation shall be 8 air changes per hour through a local exhaust HEPA 
system. 

3.6.11   Sealing Contaminated Items Designated for Disposal

Contaminated architectural, mechanical, and electrical appurtenances such 
as Venetian blinds, full height partitions, carpeting, duct work, pipes and 
fittings, radiators, light fixtures, conduit panels, and other contaminated 
items designated for removal shall be coated with an asbestos lockdown 
encapsulant at the demolition site before being removed from the asbestos 
control area.  These items shall be vacuumed prior to application of the 
lockdown encapsulant.  The asbestos lockdown encapsulant shall be tinted a 
contrasting color and shall be spray applied by airless method.  
Thoroughness of sealing operation shall be visually gauged by the extent of 
colored coating on exposed surfaces.

3.7   FINAL CLEANING AND VISUAL INSPECTION

Upon completion of abatement, the regulated area shall be cleaned by 
collecting, packing, and storing all gross contamination.  A final cleaning 
shall be performed using HEPA vacuum and wet cleaning of all exposed 
surfaces and objects in the regulated area.  Upon completion of the 
cleaning, the Contractor shall conduct a visual pre-inspection of the 
cleaned area in preparation for a final inspection before final air 
clearance monitoring and recleaning, as necessary.  Upon completion of the 
final cleaning, the Contractor and the Contracting Officer shall conduct a 
final visual inspection of the cleaned regulated area in accordance with 
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ASTM E 1368 and document the results on the Final Cleaning and Visual 
Inspection.   If the Contracting Officer rejects the clean regulated area 
as not meeting final cleaning requirements, the Contractor shall reclean as 
necessary and have a follow-on inspection conducted with the Contracting 
Officer.  Recleaning and follow-up reinspection shall be at the 
Contractor's expense.

3.8   LOCKDOWN

Prior to removal of plastic barriers and after clean-up of gross 
contamination and final visual inspection, a post removal (lockdown) 
encapsulant shall be spray applied to ceiling, walls, floors, and other 
surfaces in the regulated area.

3.9   EXPOSURE ASSESSMENT AND AIR MONITORING

3.9.1   General Requirements For Exposure

Exposure assessment, air monitoring and analysis of airborne concentration 
of asbestos fibers shall be performed in accordance with 29 CFR 1926, 
Section .1101, the Contractor's air monitoring plan, and as specified.  
Personal exposure air monitoring (collected at the breathing zone) that is 
representative of the exposure of each employee who is assigned to work 
within a regulated area shall be performed by the Contractor'sIHT under the 
direction of the Designated or CIH.  Breathing zone samples shall be taken 
for at least 25 percent of the workers in each shift, or a minimum of 2, 
whichever is greater.  Air monitoring results at the 95 percent confidence 
level shall be calculated as shown in Table 2 at the end of this section.  
The Contractor shall provide an  independent testing laboratory with 
qualified analysts and appropriate equipment to conduct sample analyses of 
air samples using the methods prescribed in 29 CFR 1926, Section .1101, to 
include NIOSH Pub No. 84-100 Method 7400. Preabatement and abatement 
environmental air monitoring shall be performed by the Contractor's  IHT 
under the direction of the Designated or the CIH.  Final clearance 
environmental air monitoring, shall be performed by the Contractor's  IHT 
under the direction of the Designated or the CIH.  Environmental and final 
clearance air monitoring shall be performed using NIOSH Pub No. 84-100 
Method 7400 (PCM) with optional confirmation of results by NIOSH Pub No. 
84-100 Method 7402 (TEM).  For environmental and final clearance, air 
monitoring shall be conducted at a sufficient velocity and duration to 
establish the limit of detection of the method used at 0.005 f/cc.  
Confirmation of asbestos fiber concentrations (asbestos f/cc) from 
environmental and final clearance samples collected and analyzed by NIOSH 
Pub No. 84-100 Method 7400 (total f/cc) may be conducted using TEM in 
accordance with NIOSH Pub No. 84-100 Method 7402.  When such confirmation 
is conducted, it shall be from the same sample filter used for the NIOSH 
Pub No. 84-100 Method 7400 PCM analysis.  For all Contractor required 
environmental or final clearance air monitoring, confirmation of asbestos 
fiber concentrations, using NIOSH Pub No. 84-100 Method 7402, shall be at 
the Contractor's expense.  Monitoring may be duplicated by the Government 
at the discretion of the Contracting Officer.  Results of breathing zone 
samples shall be posted at the job site and made available to the 
Contracting Officer.  The Contractor shall maintain a fiber concentration 
inside a regulated area less than or equal to 0.1 f/cc expressed as an 8 
hour, time-weighted average (TWA) during the conduct of the asbestos 
abatement.  If fiber concentration rises above 0.1 f/cc, work procedures 
shall be investigated with the Contracting Officer to determine the cause.  
At the discretion of the Contracting Officer, fiber concentration may 
exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed as an 8-hour TWA.  
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The Contractor's workers shall not be exposed to an airborne fiber 
concentration in excess of 1.0 f/cc, as averaged over a sampling period of 
30 minutes.  Should either an environmental concentration of 1.0 f/cc 
expressed as an 8-hour TWA or a personal excursion concentration of 1.0 
f/cc expressed as a 30-minute sample occur inside a regulated work area, 
the Contractor shall stop work immediately, notify the Contracting Officer, 
and implement additional engineering controls and work practice controls to 
reduce airborne fiber levels below prescribed limits in the work area.  
Work shall not restart until authorized by the Contracting Officer.

3.9.2   Initial Exposure Assessment

The Contractor's IHT under the direction of the Designated or CIH shall 
conduct an exposure assessment immediately before or at the initiation of 
an asbestos abatement operation to ascertain expected exposures during that 
operation.  The assessment shall be completed in time to comply with the 
requirements which are triggered by exposure data or the lack of a negative 
exposure assessment, and to provide information necessary to assure that 
all control systems planned are appropriate for that operation.  The 
assessment shall take into consideration both the monitoring results and 
all observations, information or calculations which indicate employee 
exposure to asbestos, including any previous monitoring conducted in the 
workplace, or of the operations of the Contractor which indicate the levels 
of airborne asbestos likely to be encountered on the job.  For Class I 
asbestos work, until the employer conducts exposure monitoring and 
documents that employees on that job will not be exposed in excess of PELs, 
or otherwise makes a negative exposure assessment, the Contractor shall 
presume that employees are exposed in excess of the PEL-TWA and 
PEL-Excursion Limit.

3.9.3   Negative Exposure Assessment

The Contractor shall provide a negative exposure assessment for the 
specific asbestos job which will be performed.  The negative exposure 
assessment shall be provided within  1 day of the initiation of the project 
and conform to the following criteria:

a.  Objective Data:  Objective data demonstrating that the product or 
material containing asbestos minerals or the activity involving 
such product or material cannot release airborne fibers in 
concentrations exceeding the PEL-TWA and PEL-Excursion Limit under 
those work conditions having the greatest potential for releasing 
asbestos.

b.  Prior Asbestos Jobs:  Where the Contractor has monitored prior 
asbestos jobs for the PEL and the PEL-Excursion Limit within 12 
months of the current job, the monitoring and analysis were 
performed in compliance with asbestos standard in effect; the data 
were obtained during work operations conducted under workplace 
conditions closely resembling the processes, type of material, 
control methods, work practices, and environmental conditions used 
and prevailing in the Contractor's current operations; the 
operations were conducted by employees whose training and 
experience are no more extensive than that of employees performing 
the current job; and these data show that under the conditions 
prevailing and which will prevail in the current workplace, there 
is a high degree of certainty that the monitoring covered exposure 
from employee exposures will not exceed the PEL-TWA and 
PEL-Excursion Limit.
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c.  Initial Exposure Monitoring:  The results of initial exposure 
monitoring of the current job, made from breathing zone air 
samples that are representative of the 8-hour PEL-TWA and 
30-minute short-term exposures of each employee.  The monitoring 
covered exposure from operations which are most likely during the 
performance of the entire asbestos job to result in exposures over 
the PELs.

3.9.4   Preabatement Environmental Air Monitoring

Preabatement environmental air monitoring shall be established 1 day  prior 
to the masking and sealing operations for each regulated area to determine 
background concentrations before abatement work begins.  As a minimum, 
preabatement air samples shall be collected using NIOSH Pub No. 84-100 
Method 7400, PCM at these locations:  outside the building; inside the 
building, but outside the regulated area perimeter; and inside each 
regulated work area.  One sample shall be collected for every 185 square 
meters  of floor space.  At least 2 samples shall be collected outside the 
building:  at the exhaust of the HEPA unit; and downwind from the abatement 
site.  The PCM samples shall be analyzed within 24 hours; and if any result 
in fiber concentration greater than 0.01 f/cc, asbestos fiber concentration 
shall be confirmed using NIOSH Pub No. 84-100 Method 7402 (TEM).

3.9.5   Environmental Air Monitoring During Abatement

Until an exposure assessment is provided to the Contracting Officer, 
environmental air monitoring shall be conducted at locations and 
frequencies that will accurately characterize any evolving airborne 
asbestos fiber concentrations.  The assessment shall demonstrate that the 
product or material containing asbestos minerals, or the abatement 
involving such product or material, cannot release airborne asbestos fibers 
in concentrations exceeding 0.01 f/cc as a TWA under those work conditions 
having the greatest potential for releasing asbestos.  The monitoring shall 
be at least once per shift at locations including, but not limited to, 
close to the work inside a regulated area; preabatement sampling locations; 
outside entrances to a regulated area; close to glovebag operations; 
representative locations outside of the perimeter of a regulated area; 
inside clean room; and at the exhaust discharge point of local exhaust 
system ducted to the outside of a containment (if used).  If the sampling 
outside regulated area shows airborne fiber levels have exceeded background 
or 0.01 f/cc, whichever is greater, work shall be stopped immediately, and 
the Contracting Officer notified.  The condition causing the increase shall 
be corrected.  Work shall not restart until authorized by the Contracting 
Officer.

3.9.6   Final Clearance Air Monitoring

Prior to conducting final clearance air monitoring, the Contractor and the 
Contracting Officer shall conduct a final visual inspection of the 
regulated area where asbestos abatement has been completed.  The final 
visual inspection certification shall be completed as appended herein.   
Final clearance air monitoring shall not begin until acceptance of the 
Contractor's final  visual inspection by the Contracting Officer.  The 
Contractor's IHT under the direction of the Designated or CIH shall  
conduct final clearance air monitoring using aggressive air sampling 
techniques as defined in EPA 560/5-85-024 or as otherwise required by 
federal or state requirements.  The sampling and analytical method used 
will be NIOSH Pub No. 84-100 Method 7400 (PCM) and Table 3 with 
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confirmation of results by NIOSH Pub No. 84-100 Method 7402 (TEM).

3.9.6.1   Final Clearance Requirements, NIOSH PCM Method

For PCM sampling and analysis using NIOSH Pub No. 84-100 Method 7400, the 
fiber concentration inside the abated regulated area, for each airborne 
sample, shall be less than 0.01 f/cc.  The abatement inside the regulated 
area is considered complete when every PCM final clearance sample is below 
the clearance limit.  If any sample result is greater than 0.01 total f/cc, 
the asbestos fiber concentration (asbestos f/cc) shall be confirmed from 
that same filter using NIOSH Pub No. 84-100 Method 7402 (TEM) at 
Contractor's expense.  If any confirmation sample result is greater than 
0.01 asbestos f/cc, abatement is incomplete and cleaning shall be repeated. 
 Upon completion of any required recleaning, resampling with results to 
meet the above clearance criteria shall be done.

3.9.6.2   Air Clearance Failure

If clearance sampling results fail to meet the final clearance 
requirements, the Contractor shall pay all costs associated with the 
required recleaning, resampling, and analysis, until final clearance 
requirements are met.

3.9.7   Air-Monitoring Results and Documentation

Air sample fiber counting shall be completed and results provided within 24 
hours (breathing zone samples), and  24 hours (environmental/clearance 
monitoring) after completion of a sampling period.  The Contracting Officer 
shall be notified immediately of any airborne levels of asbestos fibers in 
excess of established requirements.  Written sampling results shall be 
provided within 5 working days of the date of collection.  The written 
results shall be signed by testing laboratory analyst, testing laboratory 
principal and the Contractor's Designated or CIH and the IHT.  The air 
sampling results shall be documented on a Contractor's daily air monitoring 
log.  The daily air monitoring log shall contain the following information 
for each sample:

a.  Sampling and analytical method used;

b.  Date sample collected;

c.  Sample number;

d.  Sample type:  BZ = Breathing Zone (Personal), P = Preabatement, E 
= Environmental, C = Abatement Clearance;

e.  Location/activity/name where sample collected;

f.  Sampling pump manufacturer, model and serial number, beginning 
flow rate, end flow rate, average flow rate (L/min);

g.  Calibration date, time, method, location, name of calibrator, 
signature;

h.  Sample period (start time, stop time, elapsed time (minutes);

i.  Total air volume sampled (liters);

j.  Sample results (f/cc and S/mm square) if EPA methods are required 
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for final clearance;

k.  Laboratory name, location, analytical method, analyst, confidence 
level.  In addition, the printed name and a signature and date 
block for the Industrial Hygienist Technician who conducted the 
sampling and for the Contractor's Certified Industrial Hygienist 
who reviewed the daily air monitoring log verifying the accuracy 
of the information.

3.10   CLEARANCE CERTIFICATION

When asbestos abatement is complete, ACM waste is removed from the 
regulated areas, and final clean-up is completed, the Contracting Officer 
will certify the areas as safe before allowing the warning signs and 
boundary warning tape to be removed.  After final clean-up and acceptable 
airborne concentrations are attained, but before the HEPA unit is turned 
off and the containment removed, the Contractor shall remove all 
pre-filters on the building HVAC system and provide new pre-filters.  The 
Contractor shall dispose of such filters as asbestos contaminated 
materials.  HVAC, mechanical, and electrical systems shall be 
re-established in proper working order.  The Contractor and the Contracting 
Officer shall visually inspect all surfaces within the containment for 
residual material or accumulated debris.  The Contractor shall reclean all 
areas showing dust or residual materials.  The Contracting Officer will 
certify in writing that the area is safe before unrestricted entry is 
permitted.  The Government will have the option to perform monitoring to 
certify the areas are safe before entry is permitted.

3.11   CLEANUP AND DISPOSAL

3.11.1   Title to ACM Materials

ACM material resulting from abatement work, except as specified otherwise, 
shall  be disposed of as specified and in accordance with applicable 
federal, state and local regulations.

3.11.2   Collection and Disposal of Asbestos

All ACM waste including contaminated wastewater filters, scrap, debris, 
bags, containers, equipment, and asbestos contaminated clothing, shall be 
collected and placed in leak-tight containers such as double plastic bags ; 
sealed double wrapped polyethylene sheet or other approved containers.  
Waste within the containers shall be wetted in case the container is 
breeched.  Asbestos-containing waste shall be disposed of at a state and 
local approved asbestos landfilloff Government property.  For temporary 
storage, sealed impermeable containers shall be stored in an asbestos waste 
load-out unit or in a storage/transportation conveyance (i.e., dumpster, 
roll-off waste boxes, etc.) in a manner acceptable to and in an area 
assigned by the Contracting Officer.  Procedure for hauling and disposal 
shall comply with 40 CFR 61, Subpart M, state, regional, and local 
standards.

3.11.3   Weigh Bill and Delivery Tickets

Copies of weigh bills and delivery tickets shall be submitted to the 
Contracting Officer during the progress of the work.  The Contractor shall 
furnish the Contracting Officer scale tickets for each load of ACM weighed 
and certified.  These tickets shall include tare weight; identification 
mark for each vehicle weighed; and date, time and location of loading and 
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unloading.  Tickets shall be furnished at the point and time individual 
trucks arrive at the worksite.  A master log of all vehicle loading shall 
be furnished for each day of loading operations.  Before the final 
statement is allowed, the Contractor shall file with the Contracting 
Officer certified weigh bills and/or certified tickets and manifests of all 
ACM actually disposed by the Contractor for this contract.

3.11.4   Asbestos Waste Shipment Record

The Contractor shall complete and provide the Contracting Officer final 
completed copies of the Waste Shipment Record for all shipments of waste 
material as specified in 40 CFR 61, Subpart M and other required state 
waste manifest shipment records, within 3 days of delivery to the landfill 
the manifest will be signed by DPW.  Each Waste Shipment Record shall be 
signed and dated by  the waste transporter and disposal facility operator.
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TABLE 1

INDIVIDUAL WORK TASK DATA ELEMENTS

                                                    Sheet_____ of _____
  There is a separate data sheet for each individual work task.

    1.  WORK TASK DESIGNATION NUMBER  1
    2.  LOCATION OF WORK TASK_
        
    3.  BRIEF DESCRIPTION OF MATERIAL TO BE ABATED:__
        
        a.  Type of Asbestos _
        b.  Percent asbestos content _

    4.  ABATEMENT TECHNIQUE TO BE USED_
    5.  OSHA ASBESTOS CLASS DESIGNATION FOR WORK TASK__
    6.  EPA NESHAP FRIABILITY DESIGNATION FOR WORK TASK
        Friable _____ Non-friable Category I
        Non-friable Category II_____
    7.  FORM _____ and CONDITION OF ACM:  GOOD_____ FAIR_____ POOR_____
    8.  QUANTITY:  METERS__________________, SQUARE METERS_____________
    8a.  QUANTITY:  LINEAR FT.__, SQUARE FT._
    9.  RESPONSE ACTION DETAIL SHEET NUMBER FOR WORK TASK______________
   10.  SET-UP DETAIL SHEET NUMBERS
        FOR WORK TASK   __________, __________, __________, __________,
                        __________, __________, __________, __________.

    NOTES:
    (1)  Numeric sequence of individual work tasks (1,2,3,4, etc.) for
         each regulated area.  Each category of EPA friability/OSHA class has
         a separate task.
    (2)  Specific location of work (building, floor, area,
         e.g., Building 1421, 2nd Floor, Rm 201)
    (3)  A description of material to be abated (example:  horizontal pipe,
         cement wall panels, tile, stucco, etc.) type of asbestos 
                     (chrysotile,
         amosite, crocidolite, etc.); and % asbestos content.
    (4)  Technique to be used:  Removal = REM; Encapsulation = ENCAP;
         Encasement = ENCAS; Enclosure = ENCL; Repair = REP.
    (5)  Class designation:  Class I, II,  (OSHA designation).
    (6)  Friability of materials:  Check the applicable EPA NESHAP friability
         designation.
    (7)  Form: Interior or Exterior Architectural = IA or EA;
         Mechanical/Electrical = ME.
         Condition:  Good = G; Fair = F; Poor = P.
    (8)  Quantity of ACM for each work task in meters or square meters.
   (8a)  Quantity of ACM for each work task in linear feet or square feet.
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TABLE 2

FORMULA FOR CALCULATION OF THE 95 PERCENT CONFIDENCE LEVEL
(Reference: NIOSH 7400)

_______________________________________________________________________

            Fibers/cc(01.95 percent CL) = X + [(X) * (1.645) * (CV)]

    Where:  X = ((E)(AC))/((V)(1000))

            E = ((F/Nf) - (B/Nb))/Af

            CV = The precision value; 0.45 shall be used unless the
                 analytical laboratory provides the Contracting Officer
                 with documentation (Round Robin Program participation
                 and results) that the laboratory's precision is better.

            AC = Effective collection area of the filter in square millimeters

            V = Air volume sampled in liters

            E = Fiber density on the filter in fibers per square millimeter

            F/Nf = Total fiber count per graticule field

            B/Nb = Mean field blank count per graticule field

            Af = Graticule field area in square millimeters

            TWA = C1/T1 + C2/T2 = Cn/Tn

            Where: C = Concentration of contaminant

            T = Time sampled.
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TABLE 3

NI0SH METHOD 7400

PCM ENVIRONMENTAL AIR SAMPLING PROTOCOL (NON-PERSONAL)

__________________________________________________________________

    Sample         Minimum    Filter Pore     Min. Vol.   Sampling
    Location       No. of     Size (Note 1)   (Note 2)    Rate
                   Samples                    (Liters)    (liters/min.)
    ___________________________________________________________________

    Inside         0.5/140    0.45 microns      1500         2-10
    Abatement      Square
    Area           Meters
                   (Notes
                   3 & 4)
    ___________________________________________________________________

    Each Room in              0.45 microns      1500         2-10
    1 Abatement
    Area Less
    than 140 
    Square meters
    ___________________________________________________________________

    Field Blank       2       0.45 microns        0            0
    ___________________________________________________________________

    Laboratory        1       0.45 microns        0            0
    Blank
    ___________________________________________________________________

    Notes:

    1.  Type of filter is Mixed Cellulose Ester.

    2.  Ensure detection limit for PCM analysis is established at
        0.005  fibers/cc.

    3.  One sample shall be added for each additional 140 square meters.
        (The corresponding I-P units are 5/1500 square feet).

    4.  A minimum of 5 samples are to be taken per abatement area,
        plus 2 field blanks.
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TABLE 4

Certification of Final Cleaning and Visual Inspection

  
Each Task shall have a separate form 

In accordance with the cleaning and decontamination procedures specified in 
the Contractor's Asbestos Hazard Abatement Plan and this Contract.  The 
Contractor hereby  certifies that he/she has thoroughly visually inspected 
the decontaminated regulated area ( all surfaces including pipes, beams, 
ledge,walls, ceiling, floor, decontamination unit, etc,) In accordance with 
the ASTM E1368, Standard Practice for Visual Inspection of Asbestos Abatement 
Projects and has found no dust, debris, or asbestos containing material 
residue.

Contractor's Signature                            Date:           
Print Name and Title:                                             
Contractor's On Site Supervisor's Signature       Date:           
Print Name and Title:                                              
Contractor's Industrial Hygienist's Signature     Date              
Print Name and Title:                                               

CONTRACTING OFFICER REPRESENTATIVE (COR) ACCEPTANCE OR REJECTION

The COR hereby determines that the Contractor has performed final cleaning 
and visual inspection of the decontaminated regulated work area ( all 
surfaces including pipes, beams, ledge,walls, ceiling, floors, 
decontamination units. etc.) And by quality assurance inspection, finds the 
Contractor's final cleaning to be:

          Acceptable
          Unacceptable, Contractor is instrcted to reclean the regulated area.

COR's Signature                                    Date:                

Print Name and Title:                                                    
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

PROJECT NAME _________________________ CONTRACT NO. ______________________
PROJECT ADDRESS __________________________________________________________
CONTRACTOR FIRM NAME _____________________________________________________
EMPLOYEE'S NAME _________________________,_______________,______,
   (Print)               (Last)               (First)      (MI) 

Social Security Number:  _______-_______-________,

   WORKING WITH ASBESTOS CAN BE DANGEROUS.  INHALING ASBESTOS FIBERS HAS
   BEEN LINKED WITH TYPES OF LUNG DISEASE AND CANCER.  IF YOU SMOKE AND
   INHALE ASBESTOS FIBERS, THE CHANCE THAT YOU WILL DEVELOP LUNG CANCER
   IS GREATER THAN THAT OF THE NONSMOKING PUBLIC.

Your employer's contract for the above project requires that you be provided 
and you complete formal asbestos training specific to the type of work you 
will perform and project specific training; that you be supplied with proper 
personal protective equipment including a respirator, that you be trained in 
its use; and that you receive a medical examination to evaluate your physical 
capacity to perform your assigned work tasks, under the environmental 
conditions expected, while wearing the required personal protective 
equipment.  These things are to be done at no cost to you.  By signing this 
certification, you are acknowledging that your employer has met these 
obligations to you.  The Contractor's Designated Industrial Hygienist will 
check the block(s) for the type of formal training you have completed.  
Review the checked blocks prior to signing this certification.

FORMAL TRAINING:
_____ a.  For Competent Persons and Supervisors:  I have completed EPA's 
Model Accreditation Program (MAP) training course, "Contractor/Supervisor", 
that meets this State's requirements.

      b.  For Workers:
_____     (1)  For OSHA Class I work:  I have completed EPA's MAP training
          course, "Worker", that meets this State's requirements.
_____     (2)  For OSHA Class II work (where there will be abatement of more 
          than one type of Class II materials, i.e., roofing, siding, floor 
          tile, etc.):  I have completed EPA's MAP training course, "Worker",
          that meets this State's requirements.
          (3)  For OSHA Class II work (there will only be abatement of one
          type of Class II material):
_____          (a)  I have completed an 8-hour training class on the elements 
of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the specific work 
practices and engineering controls of 29 CFR 1926, Section .1101(g) and 
hands-on training.
_____          (b)  I have completed EPA's MAP training course, "Worker", 
that meets this State's requirements.
_____     (4)  For OSHA Class III work:  I have completed at least a 16-hour 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, Section .92(a)(2) and 
the elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the 
specific work practices and engineering controls at 29 CFR 1926, Section 
.1101, and hands-on training.
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CERTIFICATE OF WORKER'S ACKNOWLEDGMENT

_____     (5)  For OSHA Class IV work:  I have completed at least a 2-hr 
course consistent with EPA requirements for training of local education 
agency maintenance and custodial staff at 40 CFR 763, (a)(1), and the 
elements of 29 CFR 1926, Section .1101(k)(9)(viii), in addition to the 
specific work practices and engineering controls at 29 CFR 1926, Section 
.1101(g) and hands-on training.

_____ c.  Workers, Supervisors and the Designated Competent Person:  I have 
completed annual refresher training as required by EPA's MAP that meets this 
State's requirements.

PROJECT SPECIFIC TRAINING:
_____  I have been provided and have completed the project specific training 
required by this Contract.  My employer's Designated Industrial Hygienist and 
Designated Competent Person conducted the training.

RESPIRATORY PROTECTION:
_____  I have been trained in accordance with the criteria in the 
Contractor's Respiratory Protection program.  I have been trained in the 
dangers of handling and breathing asbestos dust and in the proper work 
procedures and use and limitations of the respirator(s) I will wear.  I have 
been trained in and will abide by the facial hair and contact lens use policy 
of my employer.

RESPIRATOR FIT-TEST TRAINING:
_____  I have been trained in the proper selection, fit, use, care, 
cleaning,maintenance, and storage of the respirator(s) that I will wear.  I 
have been fit-tested in accordance with the criteria in the Contractor's 
Respiratory Program and have received a satisfactory fit.  I have been 
assigned my individual respirator.  I have been taught how to properly 
perform positive and negative pressure fit-check upon donning negative 
pressure respirators each time.

MEDICAL EXAMINATION:
_____  I have had a medical examination within the last twelve months which 
was paid for by my employer.  The examination included:  health history, 
pulmonary function tests, and may have included an evaluation of a chest 
x-ray.  A physician made a determination regarding my physical capacity to 
perform work tasks on the project while wearing personal protective equipment 
including a respirator.  I was personally provided a copy and informed of the 
results of that examination.  My employer's Industrial Hygienist evaluated 
the medical certification provided by the physician and checked the 
appropriate blank below.  The physician determined that there:

_____  were no limitations to performing the required work tasks.
_____  were identified physical limitations to performing the required work 
tasks.

Date of the medical examination __________________

Employee Signature ______________________________________ date ___________
Contractor's Industrial
Hygienist Signature _____________________________________ date ___________

    -- End of Section --

SECTION 13280  Page 49

















































Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

SECTION 13281

LEAD HAZARD CONTROL ACTIVITIES
AM # 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A10.6 (1990) Safety Requirements for Demolition

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 1553 (1993) Practice for Collection of Airborne 
Particulate Lead During Abatement and 
Construction Activities

ASTM E 1613 (1994) Analysis of Digested Samples for 
Lead by Inductively Coupled Plasma Atomic 
Emission Spectrometry (ICP-AES), Flame 
Atomic Absorption (FAAS), or Graphite 
Furnace Atomic Absorption (GFAAS) 
Techniques

ASTM E 1726 (1995) Sample Digestion of Soils for the 
Determination of Lead by Atomic 
Spectrometry

ASTM E 1741 (1995) Preparation of Airborne Particulate 
Lead Samples Collected during Abatement 
and Construction Activities for Subsequent 
Analysis by Atomic Spectrometry

CODE OF FEDERAL REGULATIONS (CFR)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 260 Hazardous Waste Management System: General

40 CFR 261 Identification and Listing of Hazardous 
Waste

40 CFR 262 Standards Applicable to Generators of 
Hazardous Waste

40 CFR 263 Standards Applicable to Transporters of 
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Hazardous Waste

40 CFR 264 Standards of Owners and Operators of 
Hazardous Waste Treatment, Storage, and 
Disposal Facilities

40 CFR 265 Interim Status Standards for Owners and 
Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities

40 CFR 172 Hazardous Material Table, Special 
Provisions, Hazardous Material 
Communications Emergency Response 
Information and Training requirenments

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)

HUD-01 (1995; errata Aug 1996; Rev Ch. 7, 1997) 
Guidelines for the Evaluation and Control 
of Lead-Based Paint Hazards in Housing

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990) 
NIOSH Manual of Analytical Methods

U.S ARMY CORPS OF ENGINEERS ENGINEERING MANUAL (EM)

EM 385-1-1 (1996) Safety and Health Requirements 
Manual

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION (TNRCC)

30 TAC 335.501-.515 Classifying and Coding Industrial Waste 
and Hazardous Waste

1.2   DEFINITIONS

     a.  Abatement: Any measure, or set of measures, designed to 
permanently eliminate lead-based paint hazards.  Abatement strategies 
include:  the removal of lead-based paint and lead-contaminated dust; the 
permanent enclosure or encapsulation of lead-based paint; the replacement 
of lead-painted surfaces or fixtures; the removal or covering of 
lead-contaminated soil; and all preparation, cleanup, disposal, and 
post-abatement clearance testing activities associated with such measures.

     b.  Airtight Containment:  A physical barrier system to protect 
workers and the environment from the uncontrolled movement of contaminated 
air from within a designated lead control zone to the zone of air 
surrounding the control zone.

     c.  Competent Person (CP):  A person employed by the Contractor that 
meets the requirements of a Competent Person as defined in 29 CFR 1926, 
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Section. 62; who is trained in the recognition and control of lead hazards 
and personal and environmental air monitoring strategies, with at least two 
years of lead hazard reduction onsite project experience; and is a 
Certified Supervisor.

     d.  Containment:  A process to protect workers and the environment by 
controlling exposures to the lead-contaminated dust and debris created 
during abatement.

     e.  Demolition:  The process of dismantling, razing, or wrecking 
activities for the purpose of permanently eliminating a structure; and the 
demolition activities during rehabilitation, repair, or remodeling where 
structural members of a structure are not removed; in accordance with ANSI 
A10.6.

     f.  Interim Control:  A set of measures designed to temporarily reduce 
human exposure or possible exposure to lead-based paint hazards.  Such 
measures include specialized cleaning, repairs, maintenance, painting, 
temporary containment, and management and resident education programs.  
Monitoring conducted by owners, and reevaluations, conducted by 
professionals, are integral elements of interim control.  Interim controls 
include dust removal; paint film stabilization; treatment of friction and 
impact surfaces; installation of soil coverings, such as grass or sod; and 
land-use controls.

     g.  Lead-Based Paint:  Paint or other surface coatings that contain 
lead equal to or in excess of 1.0 milligrams per square centimeter or more 
than 0.5 percent by weight.

     h.  Lead-Containing Materials:  Paint, other surface coatings, or 
other material that contain any detectable amount of lead, as measured 
using a valid detection method for the presence of lead.

     i.  Qualified Safety and Health Professional:  An industrial hygienist 
or safety professional certified by the American Board of Industrial 
Hygiene or by the Board of Certified Safety Professionals, respectively, or 
an industrial hygienist meeting the Federal Office of Personnel Management 
0690, Industrial Hygiene Qualification Standard for work at the journeyman, 
level.

     j.  Renovation and Remodeling:  Work that involves construction, home 
or building improvement measures such as window replacement, 
weatherization, and repainting.

     k.  Worker Protection:  Measures taken by the Competent Person or 
other recognized safety and health professional, including engineering 
controls, administrative controls or provision for personal protective 
equipment, to eliminate or satisfactorily reduce worker exposure to 
recognized safety and health hazards.

1.3   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES.

SD-01 Data
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Equipment List; FIO.

A list of equipment items to be used in the work, including brand names, 
model, capacity, performance characteristics, quantities and other 
pertinent information.

SD-08 Statements 

Lead Hazard Management Plan; GA

A Lead Hazard Management Plan prepared as required by paragraph LEAD HAZARD 
MANAGEMENT PLAN and in a sequence following that paragraph and subparagraph 
headings.

Accident Prevention Plan; GA

An Accident Prevention Plan as required by paragraph ACCIDENT PREVENTION 
PLAN as an Appendix to the Lead Hazard Management Plan. It shall include 
the Activity Hazard Analysis at the beginning of each major phase of work.

SD-09 Reports

Sampling Results; GA

A log of the sampling test results reviewed by the Competent Person, not 
more than 48 hours after completion of the sampling cycle.

Closeout Report,  GA

Closeout Report, in accordance with paragraph CLOSEOUT REPORT.

SD-13 Certificates

Quality Control  GA

Certificates meeting the requirements of paragraph QUALITY CONTROL.  
Statements shall be signed and dated by a certifying officer, after the 
award of this contract and containing the following:

     a.  Contractor's name and address.

     b.  Project name and location.

     c.  The specified requirements that are being certified.

1.4   QUALITY CONTROL

1.4.1   Qualifications

The Contractor shall certify that:

     a.  The Contractor has prior experience to effectively and adequately 
deal with the lead hazards expected to be encountered during the course of 
the project; and shall be capable of performing any lead hazard abatement 
that may be required in a satisfactory manner.  The Contractor shall 
certify that:

     b.  The qualified safety and health professional is certified by the 
American Board of Industrial Hygiene or by the Board of Certified Safety 
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Professionals, respectively, or shall provide an industrial hygienist 
meeting the Federal Office of Personnel Management 0690, Industrial Hygiene 
Qualification Standard for work at the journeyman level.

     c.  The Contractor's full-time onsite Competent Person meets the 
requirements of a Competent Person as defined in 29 CFR 1926, Section .62, 
is trained and experienced in the administration and supervision of lead 
hazard control projects, including work practices, protective measures for  
personnel, recognition and control of lead hazards, personal and 
environmental air monitoring strategies, disposal procedures, etc. with at 
least two years of lead hazard reduction onsite project experience, and is 
a Certified Supervisor . The lead inspectors shall have at least one (1) 
year in performing Army Environmrntal Hygine Agency (AEHA) sampling 
protocol.

     d.  Not Used

     e.  Not Used

     f.  not used.

     g.  The laboratory performing the analysis is an EPA National Lead 
Laboratory Accreditation Program (NLLAP) accredited laboratory and that it 
is rated proficient in the NIOSH/EPA Environmental Lead Proficiency 
Analytical Testing Program (ELPAT).  Certification shall include a copy of 
the accreditation certificate for the lead matrices that it is accredited 
to perform.  Currently, the American Association for Laboratory 
Accreditation (A2LA) and the American Industrial Hygiene Association (AIHA) 
are the EPA recognized laboratory accreditors.  Documentation shall include 
the date of accreditation or re-accreditation.  The Contractor shall 
furnish the name, address, and telephone number of the independent testing 
laboratory selected to perform sampling and/or analysis of personal and 
environmental air samples, soil samples(if needed) and Toxicity 
Characteristic Leaching Procedure (TCLP). Submit documentation of current 
state license and training certificates of analysts to perform the work. It 
is the Contractor's responsibility to ensure that the license and training 
certificates shall be kept current while performing the work for each task 
order.

     h.  The blood lead testing laboratory is listed by OSHA and the U.S. 
Public Health Service Center for Disease Control (CDC).  The Contractor 
shall furnish the name, address and telephone number of the blood lead 
testing laboratory and documentation stating that the laboratory is 
certified in the state where the work site is located, if required.

1.4.2   Respiratory Protection Devices

The Contractor shall provide manufacturer's certification of NIOSH approval 
for respiratory protection devices utilized on the site.

1.4.3   Cartridges, Filters, and Vacuum Systems

The Contractor shall provide manufacturer's certification of NIOSH approval 
of respirator cartridges (organic vapor, acid gas, mist, dust, high 
efficiency particulate); High Efficiency Particulate Air (HEPA) filtration 
capabilities for all cartridges, filters, and HEPA vacuum systems.

1.4.4   Medical Records
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The Contractor shall provide certification that employees who are involved 
in lead hazard control work have received any required medical examinations 
and will receive continued medical surveillance, including biological 
monitoring, as required by 29 CFR 1926 Section .62 and by the state and 
local regulations pertaining to such work.  The Contractor shall provide a 
copy of written medical opinions required by 29 CFR 1926 Section .62 for 
Contractor's employees requiring medical surveillance 2 days prior to each 
employee's commencement of work.  Records shall be retained, at Contractor 
expense, in accordance with 29 CFR 1910 Section .20.

1.4.5   Training

The Contractor shall provide certification that training has been provided 
prior to the start of lead hazard control work, for all of the Contractors' 
workers, supervisors and Competent Person in accordance with paragraph LEAD 
HAZARD MANAGEMENT PLAN.

1.4.6   Licenses and Permits

The Contractor shall notify the Regional Office of the EPA state's 
environmental protection agency responsible for lead hazard from demolition 
activities and the Contracting Officer in writing at least 10 working days 
prior to the commencement of work certifying that necessary licenses, 
permits and notifications have been obtained in conjunction with the lead 
hazard work to include transportation and disposal actions and timely 
notification furnished of such actions as required by Federal, state, 
regional, and local authorities.

1.5   DESCRIPTION OF WORK

Work includes demolition of structures (Bldg. 107, 108 and 134) and shall 
only be performed after the Contractor has verified the abatement of 
asbestos and other regulated materials prior to initiation of work 
specified in this section. If suspicious asbestos containing materials 
(with the exception of floor tile and mastic) or other regulated materials 
are encountered during the execution of work in this section, the 
Contractor shall stop work immediately and notify the Contracting Officer. 
Work shall only resume when indicated by the Contracting Officer in 
writing. Lead hazard control work tasks are identified on LEAD HAZARD 
MANAGEMENT PLAN .
The contractor shall practice maximum waste minimization in accordance with 
TNRCC guidance for Clean Texas 2000 by recycling and reuse of 
metallic,wood,glass and concrete building components. Provide recycling 
components to the DRMO at Fort Hood. The Contractor as a minimum shall 
perform initial worker exposure assessment to establish engineering 
controls to minimize lead dust exposure to workers and the environment 
during demolition. In accordance with 29 CFR 1926.62 worker protection is 
required when painted surfaces containing lead in any amount is being 
disturbed. The debris generated shall be analyzed by TCLP for disposal in 
accordance with 30 TAC. The waste characterization shall be achieved by 
performing  Army Environmnetal Hygine Agency (AEHA) sampling protocol which 
has been approved by TNRCC. A summary of the AEHA sampling protocol is 
described as follows: A composite of a sample of not less than 110 grams 
from all painted and non-painted building materials (except the recycled 
components)shall be obtained. Prior to sampling , (a) determine the volume 
of each type of building component, (b) determine the volume of all 
building materials; (c) compute the pecentage of each material volume as a 
percentage of the total volume; (d) compute the sample weight(gm)of each 
material to be sampled (e) collect the required (gm) from each component to 
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sample to make the composite sample (f) analyze the composite sample using 
EPA method 1311/6010A Lead. The Contractor shall inspect the soil around 
the perimeter of the structure to be demolished and provide information to 
the Contracting Officer for soil sampling. The information for the XRF Lead 
survey is indicated in Appendix 1. The buildings are World War II vintage 
with wood framing. A copy of the waste classification profile for these 
type of buildings is in Appendix II.   

    
1.6   SITE VISIT

The Contractor shall visit and investigate the site, review the drawings 
and specifications, assess the lead hazard work to be performed and become 
familiar with conditions which will affect the work.

1.7   PROTECTION OF EXISTING WORK TO REMAIN

All project work including, but not limited to, lead hazard work, storage, 
transportation, and disposal shall be performed without damaging or 
contaminating adjacent work and areas.  Where such work or areas are 
damaged or contaminated, the Contractor shall restore work and areas to the 
original condition at no additional cost to the Government.

1.8   COORDINATION WITH OTHER WORK

All project work shall be coordinated with existing work, and/or concurrent 
work being performed in adjacent areas, in accordance with the Contractor's 
Lead Hazard Management Plan and its sub-components to include the OSHA 
Compliance Plan and the Occupant Protection Plan.

1.9   SAFETY AND HEALTH REGULATORY REQUIREMENTS

In addition to the detailed requirements of this specification, work shall 
be performed in accordance with requirements of EM 385-1-1 and applicable 
regulations including, but not limited to 29 CFR 1910, 29 CFR 1926, 
especially Section .62, and the accepted Lead Hazard Management and 
Accident Prevention Plans.  Matters of interpretation of the standards 
shall be resolved to the satisfaction of, and with the concurrence of, the 
Contracting Officer before starting work.  Where these requirements vary, 
the most stringent shall apply. 

1.10   LEAD HAZARD MANAGEMENT PLAN

1.10.1   Preparation and Implementation

The Contractor, using the services of the Qualified Safety and Health 
Professional who shall be responsible for the overall development and 
implementation of the Contractors Lead Hazard Management Plan, shall review 
the work to be performed (as described in paragraph DESCRIPTION OF WORK) 
and prepare a detailed Lead Hazard Management Plan in a sequence that 
follows these paragraph headings and that identifies the work procedures, 
and the health and safety measures to be used for lead hazard control 
activities.  The plan shall address the various sources of lead and the 
methods to be undertaken to control the lead hazards to include the 
elements identified below:

1.10.2   Contractor OSHA Compliance Program and Plan

The Contractor shall establish and implement a program to achieve 
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compliance with 29 CFR 1926 Section .62.  The Compliance Program shall 
contain written plans prepared in the appropriate format and contain at 
least the same information as listed below:

     a.  Location and Work Activity:  Location and a brief description of 
each work activity that will emit lead; including a description of any 
components containing lead (keyed to project drawings) which are a 
potential source of the emissions.

     b.  Equipment, Materials and Procedures:  A description of equipment 
and materials, controls, crew size, employee job responsibilities, and 
operating and maintenance procedures.

     c.  Lead Hazard Control Areas:  A sketch of Lead Hazard Control Areas, 
including decontamination areas.  When prefabricated decontamination units 
are used, specifications and drawings of the units shall be submitted for 
review and approval before start of construction in conformance with 
paragraph PERSONAL HYGIENE FACILITIES/DECONTAMINATION UNIT.  Submittal 
shall include, but shall not be limited to, a floor plan layout showing 
dimensions, materials, sizes, thicknesses, plumbing, and electrical 
outlets.  When prefabricated units are used, materials fabricated or 
delivered to the site before the shop drawings have been returned to the 
Contractor will be subject to rejection by the Contracting Officer.

     d.  Lead Hazard Control Methods:  A description of the specific lead 
control methods used to achieve compliance with the permissible exposure 
limits (including the use of respirators if applicable; and engineering 
controls such as HEPA vacuums, wet methods, Lead Hazard Control Area 
decontamination procedures, etc.).  Where engineering controls are used, 
supporting engineering analyses that led to the selection of the control 
method shall be included.  Any perceived unique hazard control problems 
shall be identified.

     e.  Technology:  Technology considered in meeting the Permissible 
Exposure Limit, (i.e., HEPA-filtered vacuum cleaners, special equipment and 
supplies, etc.).

     f.  Sampling and Analysis Plan:  Plan addressing the sources of lead 
emissions, including personal air monitoring data that documents the 
sources.  Personal air sampling and analysis shall be fully compliant with 
29 CFR 1926 Section .62, including employee exposure assessment 
requirements and any required environmental air sampling in accordance with 
paragraph MONITORING.  In addition, the plan shall address soil sampling if 
needed and final clearance.  Procedures shall include frequency, locations, 
and sampling and analytical methods to be used in conformance with 
paragraph SAMPLING, ANALYTICAL METHODS AND CLEARANCE REQUIREMENTS.

     g.  Implementation Schedule:  Compliance program implementation 
schedule including work sequencing schedule and the method and schedule 
(daily, etc.) for compliance inspections by the designated Competent Person.

     h.  Work Practices Program:  Work practices program including 
protective clothing and equipment requirements, housekeeping procedures, 
and hygiene facilities and practices (such as eating, drinking, smoking and 
rest room procedures).

     i.  Administrative Controls:  Administrative controls (worker 
rotation) schedule (if applicable).
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     j.  Multi-employer Work Sites:  Multi-contractor worksite potentially 
exposed worker communications.  A description of arrangement made by the 
Contractor with other contractors and subcontractors to inform affected 
workers and others nearby of potential lead exposure and to clarify 
controls, responsibilities and communications to prevent exposures.

     k.  Medical Surveillance:  Medical surveillance program in accordance 
with paragraph MEDICAL SURVEILLANCE PROCEDURES.

     l.  Training:  Specific information on training which meets the 
requirements of 29 CFR 1926 Sections .62 and .59 and that is required by 
the EPA,  or the state, for the specific type of work to be performed 
(supervisor, worker, etc.).  Training shall be provided prior to the time 
of job assignment and, at least, annually.  Project specific OSHA training 
shall cover the specific lead hazard control methods to be used and, as a 
minimum, include the following:

(1)  Specific nature of the operation which could result in 
exposure to lead.

(2)  Purpose, proper selection, fitting, use, and limitations of 
respirators.

(3)  Purpose and description of the medical surveillance program 
and the medical removal protection program, including information 
concerning the adverse health effects associated with excessive 
exposure to lead (with particular attention to the adverse 
reproductive effects on both males and females, hazards to the 
fetus, and additional precautions for employees who are pregnant).

(4)  Relevant engineering controls and good work practices.

(5)  The content of the Lead Hazard Management Plan in effect.

(6)  Instructions to employees that chelating agents should not 
routinely be used to remove lead from their bodies and should not 
be used at all except under the direction of a licensed physician.

(7)  The employee's right of access to records under 29 CFR 1910 
Section .20.

1.10.3   Emergency Contingency Plan

An Emergency Contingency Plan shall be prepared as required in 40 CFR 262 
and to meet the requirements of subpart D to  40 CFR 265.  The plan shall 
be maintained onsite at all times.  The plan shall contain, but shall not 
be limited to, a description of actions personnel must take to comply with 
40 CFR 265 Sections .51 and .56 in response to fires, explosions, or any 
unplanned sudden or non-sudden release of waste constituents to air, soil 
or surface water; a description of arrangements agreed to by local police 
departments, fire departments, hospitals, contractors, and State and Local 
emergency response teams to coordinate emergency services; a list of names, 
addresses, and phone numbers (office and home) of all persons qualified to 
act as emergency coordinator; a list of all emergency equipment at the 
facility (the location, physical description, and brief outline of its 
capabilities must be included for each piece of equipment); and an 
evacuation plan for personnel where there is the possibility that 
evacuation could be necessary (a description of the signals to begin 
evacuation, evacuation routes, and alternate evacuation routes shall be 
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included).

1.11   ACCIDENT PREVENTION PLAN

1.11.1   Preparation and Implementation

The Contractor's designated Qualified Safety and Health Professional must 
develop and submit a written site-specific Accident Prevention Plan (APP) 
included as an appendix to the Lead Hazard Management Plan.  The APP shall 
be signed and dated by the Contractor's Qualified Safety and Health 
Professional, Competent Person and Site Superintendent.  The APP shall be 
prepared in accordance with EM 385-1-1, Section 01.A and Appendix A 
therein.  Where a topic in Section 01.A is not applicable, the APP shall 
justify its omission or reduced level of detail, and establish that 
adequate consideration was given to the topic.  The APP shall cover onsite 
work by the Contractor or subcontractors.  The Contractor shall integrate 
safety and health requirements and programs of Contractor sub-contractors 
into the APP and shall be fully responsible and accountable for safety and 
health during the performance of the project.  The Competent Person shall 
be responsible for the onsite enforcement and quality control of the 
content and actions required in the APP.  For each anticipated work task, 
the APP shall establish hazards and control measures.  The APP shall be 
easily readable and understandable by the Contractor's work force.

1.11.2   Activity Hazard Analyses

An Activity Hazard Analysis (AHA) shall be prepared prior to beginning each 
major phase of the work and submitted for review and acceptance.  Format 
shall be in accordance with EM 385-1-1,Section 1 figure 1-1.  A major phase 
of work is defined as an operation involving hazards not experienced in 
previous operations, or where a new work crew is to perform.  The analysis 
shall define the activities and the sequence in which they are to be 
performed, specific hazards anticipated, and control measures to be 
implemented to eliminate or reduce each hazard to an acceptable level.  
Work shall not proceed on that phase until the Activity Hazard Analysis has 
been accepted and a preparatory meeting has been conducted by the 
Contractor to discuss content of the AHA with everyone engaged in the 
activity, including the Government's onsite representative.  The AHA shall 
be continuously reviewed and modified, when appropriate, to address 
changing conditions or operations.  Each accepted AHA shall be appended to 
and become part of the APP.

1.11.3   Acceptance and Modifications

Deficiencies in the APP shall be discussed at the Pre-construction Safety 
Conference and the APP shall be revised to correct the deficiencies, and 
resubmitted for acceptance.  Onsite work shall not begin until the APP has 
been accepted, unless otherwise authorized by the Contracting Officer.  One 
copy of the APP shall be maintained in the Contractor's jobsite file, and a 
second copy shall be posted where it will be accessible to personnel on the 
site.  As work proceeds, the APP shall be adapted to new situations and 
conditions.  Changes to the APP shall be made with concurrence of the 
Competent Person and Site Superintendent, and acceptance of the Contracting 
Officer.  Should an unforeseen hazard become evident during performance of 
the work, the Competent Person shall inform the Superintendent and the 
Contracting Officer, both verbally and in writing, for immediate 
resolution.  In the interim, the Contractor shall take necessary action to 
re-establish and maintain safe working conditions; and to safeguard onsite 
personnel, visitors, the public, and the environment.  Disregard for 
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provisions of this specification, or the accepted APP, shall be cause for 
stopping of work until the matter is rectified.

1.12   PRE-CONSTRUCTION SAFETY CONFERENCE

The Contractor and Competent Person shall attend a pre-construction safety 
conference prior to starting work.  Items required to be submitted will be 
reviewed for completeness, and where specified, for acceptance.

1.13   PREPARATORY INSPECTION MEETING

The Contractor shall arrange and hold a preparatory inspection meeting 
immediately prior to beginning each phase of work.  The APP, Activity 
Hazard Analyses, and the Contractor's Lead Hazard Management Plan shall be 
reviewed for completeness.

1.14   SAFETY AND HEALTH OVERSIGHT

The Competent Person shall be the onsite person responsible for safety, 
during the execution of the work.  The Competent Person shall be able to 
identify existing and predictable lead hazards and shall have the authority 
to take corrective measures to eliminate them.  The Competent Person shall 
be responsible for personal air sampling and any required environmental air 
sampling.

1.15   RESPIRATORY PROTECTION PROGRAM

A written respiratory protection program shall be established as required 
by 29 CFR 1926 Section .62 and in accordance with 29 CFR 1910 Section.134 
and shall be available at the Contractor's jobsite file.  An approved 
respirator shall be furnished to each employee required to enter a Lead 
Hazard Control Area where an employee exposure assessment has not yet been 
performed, or where monitoring data developed in accordance with 29 CFR 1926
 Section .62 establishes the need for such respiratory protection, or if 
requested by the employee.  A fit test shall be conducted in accordance 
with 29 CFR 1910 Section .134, Appendix A if the need for respiratory 
protection is established.

1.16   HAZARD COMMUNICATION PROGRAM

A written Hazard Communication Program shall be implemented in accordance 
with 29 CFR 1926 Section .59 and shall be available at the Contractor's 
jobsite file.

1.17   SAMPLING, ANALYTICAL METHODS AND CLEARANCE REQUIREMENTS

1.17.1   Required Sampling and Analytical Methods

The Contractor shall use the sampling and analytical methods listed below 
in the development of the Sampling and Analysis Plan component of the OSHA 
Compliance Plan.  Confidence limits for personal air sampling shall meet 
the requirements specified in 29 CFR 1926 Section .62.  

1.17.1.1   Air Sampling and Analysis

     a.  NIOSH Pub No. 84-100 Method 7082, Lead, for personal sampling 
required by 29 CFR 1926 Section .62.

     b.  ASTM E 1553.
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     c.  ASTM E 1741.

     d.  ASTM E 1613.

1.17.2   Sampling Locations and Frequency

1.17.2.1   Air Sampling (Personal and Environmental)

Worker air monitoring shall be conducted at work locations and at a 
frequency specified in the Contractor's Sampling and Analysis Plan; in 
accordance with the requirements for exposure assessment and continued 
monitoring required by 29 CFR 1926 Section .62. 

1.17.3   Sampling Results

A log of the personal and environmental sampling test results shall be 
developed and maintained.  The log shall list each sample result, sampling 
time and date, sample type, identification of personnel monitored, flow 
rate and duration, air volume sampled, yield of lead, cassette size, 
analytical method used, analyst's name and company, and interpretation of 
results.  Results shall be reported in micrograms of lead per cubic meter 
of air.  Documentation of results that exceed specified limits (personal 
air samples that exceed 30 micrograms per cubic meter) or soil samples  
shall be highlighted in the log in such a manner to make them easily 
distinguishable from monitoring results that do not exceed specified or 
regulatory limits. 

1.18   POSTED WARNINGS AND NOTICES

The following regulations, warnings, and notices shall be posted at the 
worksite in accordance with 29 CFR 1926 Section .62.

1.18.1   Regulations

At least two copies of 29 CFR 1926 Section .62 shall be made available for 
use by either the Contracting Officer or affected workers; and for the 
purpose of providing required information and training to the workers 
involved in the project.  One copy shall be maintained in the Contractor's 
jobsite file, and a second copy shall be posted where it will be accessible 
to personnel on the site.

1.18.2   Warning Signs and Labels

Warning signs shall be posted in each Lead Hazard Control Area where worker 
exposure to lead is undetermined or where the exposures are above the 
permissible exposure limit as defined in 29 CFR 1926 Section .62.  Signs 
shall be located to allow personnel to read the signs and take necessary 
precautions before entering the lead hazard control area.

1.18.2.1   Warning Signs

Warning signs shall be in English and Spanish, be of sufficient size to be 
clearly legible, and display the following:

WARNING
LEAD WORK AREA
POISON
NO SMOKING OR EATING
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AVISO
AREA DE TRABAJO CON PLOMO
NO FUME O COMA EN EL AREA DE TRABAJO CON PLOMO

1.18.2.2   Warning Labels

Warning labels shall be affixed to all lead waste disposal containers used 
to hold materials, debris and other products contaminated with lead 
hazards; warning labels shall be in English and Spanish, and be of 
sufficient size to be clearly legible, and display the following:

CAUTION:  CLOTHING CONTAMINATED WITH LEAD.  DO NOT REMOVE DUST BY
BLOWING OR SHAKING.  DISPOSE OF LEAD CONTAMINATED WASH WATER IN
ACCORDANCE WITH APPLICABLE FEDERAL, STATE OR LOCAL REGULATIONS.

PRECAUCION: ROPA CONTAMINADA CON PLOMO. NO AGITE O SOPLE PARA REMOVER EL 
POLVO. DISPONGA DEL AGUA RELAVADA CONTAMINADA CON PLOMO DE ACUERDO A LOS 
REGLAMENTOS FEDERALES, ESTATALES Y LOCALES. 

1.18.3   Worker Information

Right-to-know notices shall be placed in clearly visible areas accessible 
to personnel on the site, to comply with Federal, state, and local 
regulations.

1.18.4   Air Monitoring Results

Air monitoring results shall be prepared so as to be easily understood by 
the workers.  One copy shall be maintained in the Contractor's jobsite 
file, and a second copy shall be posted where it will be accessible to the 
workers as specified in \29 CFR 1926-\ Section .62.

1.18.5   Emergency Telephone Numbers

A list of emergency telephone numbers shall be posted at the site.  The 
list shall include numbers of the local hospital, emergency squad, police 
and fire departments, Government and Contractor representatives who can be 
reached 24 hours per day, and professional consultants directly involved in 
the project.

1.19   MATERIALS AND EQUIPMENT 

Sufficient quantities of health and safety materials required by 29 CFR 1926
 Section .62, and other materials and equipment needed to complete the 
project, shall be available and kept on the site.

1.19.1   Respirators

Air-purifying respirators or filtering facepieces shall be NIOSH-certified 
for use as respiratory protection for lead aerosols and for other hazardous 
airborne contaminants that may be encountered; as determined by the 
Competent Person.  Respirators shall comply with the requirements of 29 CFR 
1926 Section .62 for lead exposures and with all other 29 CFR 1910 and 29 
CFR 1926 sections that may be applicable for other contaminants determined 
to be present in harmful concentrations as determined by the Competent 
Person.

1.19.2   Respirator Cartridges
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When used, a sufficient supply of respirator cartridges shall be maintained 
at the worksite to provide new cartridges to employees, authorized 
visitors, and Government personnel throughout the duration of the project.  
Cartridges shall be replaced in accordance with the Contractor's written 
respiratory protection program and the requirements of 29 CFR 1910 Section 
.134.

1.20   PROTECTIVE CLOTHING

The Contractor shall furnish, at no cost to the workers, equipment/clothing 
for protection from lead contaminated dust and debris.  An adequate supply 
of these items shall be available for worker and Government personnel use.  
Workers and visitors shall not take protective clothing and equipment off 
the worksite at any time.  Protective clothing shall include:

     a.  Coveralls (Whole Body Protective Coverings):  Full-body 
(disposable or reusable,  cotton or paper, dust resistant or chemical 
resistant, with or without head covers) coveralls shall be provided.  
Clothing shall be selected to prevent or reduce, to the greatest extent 
possible, heat stress to the worker, while continuing to protect against 
the dust or chemical hazards posed by the work.  Cleaning of coveralls and 
other non-disposable clothing shall be in accordance with the provisions in 
29 CFR 1926 Section .62.

     b.  Boots:  Boots and shoes shall be provided as required by EM 385-1-1
 Section 05.A.08 for workers.

     c.  Hand Protection:  Hand protection (gloves, etc.) shall be provided 
as required by EM 385-1-1 Section 05.A.10 for workers.

     d.  Head Protection:  Head protection (hard hats) shall be provided as 
required by 29 CFR 1910 Section .135 and EM 385-1-1 Section 05.D for 
workers and authorized visitors.

     e.  Eye and Face Protection:  Eye and face protection shall be 
provided as required by 29 CFR 1910 Section .133 and EM 385-1-1 Section 
05.B for workers and authorized visitors.

1.21   EXPENDABLE SUPPLIES

1.21.1   Containers

When used, containers shall be leak-tight and shall be labeled in 
accordance with EPA, DOT and OSHA standards, as specified in paragraph 
WARNING LABELS.

1.21.2   Chemicals

Chemicals, including caustics and paint strippers, shall be properly 
labeled and stored in leak-tight containers.  Material Safety Data Sheets 
(MSDSs) shall be provided in conformance with paragraph HAZARD 
COMMUNICATION PROGRAM.

1.22   STORAGE OF MATERIALS

Materials shall be stored protected from damage and contamination.  During 
periods of cold wether, plastic materials shall be protected from the cold. 
 Flammable or hazardous materials shall not be stored inside a building.  
Materials shall be regularly inspected to identify damaged or deteriorating 
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items.  Damaged or deteriorated items shall not be used and shall be 
removed from the site as soon as they are discovered.  Stored materials 
shall not present a hazard or an inconvenience to workers, visitors, and/or 
other occupants and employees of the facility in which they are located.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   WORK PROCEDURES

Lead hazard work shall be performed in accordance with the accepted 
Contractor's Lead Hazard Management Plan.  Procedures and equipment 
required to limit occupational and environmental exposures to lead shall be 
in accordance with 29 CFR 1926 Section .62,and as specified.

3.1.1   Personnel Protection Procedures

Personnel shall wear and use protective clothing and equipment during the 
exposure assessment or when the airborne concentration of lead equals or 
exceeds the action level of 30 micrograms per cubic meter of air.  Eating, 
drinking smoking, chewing tobacco, chewing gum, and applying makeup shall 
not be permitted in the lead work area.  Personnel, of trades not engaged 
in the lead hazard control activities, shall not be exposed at any time to 
airborne concentrations of lead equal to or in excess of 30 micrograms per 
cubic meter of air.  Electrical service shall be disconnected when wet 
hazard control techniques are employed, and temporary electrical service 
protected by a ground fault circuit interrupter shall be provided.

3.1.2   Safety and Health Procedures

The Competent Person shall be present on the worksite throughout the 
project to supervise, monitor, and document the project's health and safety 
provisions.  A log shall be maintained showing the results of sampling 
tests throughout the project area.

3.1.3   Safety and Health Responsibilities

The Competent Person shall:

     a.  Verify that training meets applicable requirements.

     b.  Inspect all project work to assure conformance with the accepted 
Lead Hazard Management Plan.

     c.  Ensure that worker exposure air monitoring activities are in 
accordance with 29 CFR 1926 Section .62.

     d.  Ensure work is performed in accordance with the specifications.

     e.  Ensure hazardous exposures to personnel and to the environment are 
adequately controlled.

3.1.4   Medical Surveillance Procedures

Medical surveillance shall be implemented in accordance with the approved 
Contractor's Lead Hazard Management Plan, and shall comply with the 
requirements of 29 CFR 1926 Section .62, including the provisions for 
biological monitoring, medical removal protection and a physician's written 
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opinion, signed by the physician performing the employee examination.

3.2   Engineering Controls and Containment Structures

3.2.1   Lead Hazard Control Areas

Lead hazard control areas are restricted areas where lead hazard control 
work occurs and, therefore, shall be considered contaminated, and shall be 
isolated to prevent unauthorized access and prevent any generated airborne 
and/or settled lead containing dust or debris from passing into adjacent 
non-restricted areas.  Lead Hazard Control Areas shall be decontaminated at 
the completion of the lead hazard control work.  Boundary methods to 
control access and prevent migration of airborne and/or settled lead 
containing dust or debris from the Lead Hazard Control Areas shall be 
provided as specified in the Contractor's Lead Hazard Management Plan.

     a.  Exterior Lead Hazard Control Area requirements.  The Contractor 
shall determine if a containment is needed for the particular exterior work 
to be performed.  Where the construction of a Lead Hazard Control Area 
containment is not required, as determined by the Contractor's Competent 
Person, a roped-off boundary perimeter, using warning tape or other 
appropriate barrier, shall be installed a sufficient distance from where 
the lead control work is performed.  The distance selected shall take into 
account an adequate margin of safety for the movement of personnel, 
materials and equipment in the restricted work area.  Where wipe sampling 
is not practical, air monitoring outside of the roped-off perimeter shall 
be conducted as specified in the Contractor's sampling plan.  Airborne 
concentrations shall not exceed specified levels.

3.2.2   Personnel Hygiene Facilities/Decontamination Unit

Hygiene facilities and practices, in accordance with 29 CFR 1926 Section 
.62, shall be provided and used by the Contractor whenever worker exposure 
to air-borne lead has not yet been established, or where airborne lead, 
irrespective of respirator use, exceeds the Permissible Exposure Limit 
(PEL).  Where prefabricated decontamination units are used, access between 
contaminated and uncontaminated rooms or areas shall be through a primitive 
airlock (overlapping plastic sheet curtained opening).  A separate 
equipment decontamination area shall be provided.  Each work area shall 
have an emergency exit.  The personnel decontamination unit's clean room 
shall be the only means of entrance and exit from the lead hazard control 
area, except for emergencies. 

     a.  Change Area/Clean Room Procedures.  In order to prevent cross 
contamination, change areas shall be equipped with separate storage for 
protective work clothing and equipment and for worker's personal clothes.  
At least one personal locker shall be provided for each worker.  Hand wash 
and shower stations shall be located between the clean area and the 
contaminated area.  Employees shall wash and shower before changing into 
personal clothes.  An adequate supply of clean disposable towels shall be 
provided.  The Contractor shall be responsible for cleaning contaminated 
work clothing.  Clean rooms shall be physically attached to the lead hazard 
control area for areas inside the building but may be directly adjacent to 
the lead hazard control area outside of the building.  Joint use of this 
space for other functions, such as offices, equipment storage, etc., is 
prohibited.

     b.  Hand Wash Station Procedures.  A hand wash station shall be 

SECTION 13281  Page 16



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

provided between the work area and the clean change area.  Workers shall 
wash before entering the clean change area.  Water temperature shall be 
acceptable for ease of washing.  A soap dish, continuing supply of soap, 
and clean towels shall be provided.  The washing station shall be 
maintained in a sanitary condition.  Wastewater shall be collected and/or 
pumped to drain through wastewater filters that meet state and/or local 
requirements.  These filters shall be changed regularly.  Spent filters 
shall be discarded as lead contaminated waste in conformance with paragraph 
WASTE DISPOSAL PROCEDURES.

     c.  Shower Room Procedures.  An operational shower shall be provided 
between the work area and the change area.  Workers shall shower before 
entering the clean change area.  The shower area shall be separated from 
other areas by watertight rigid or plastic sheeting walls.  Shower water 
shall be temperature regulated.  Showerheads and controls, a soap dish, 
continuing supply of soap, and clean towels shall be provided.  The shower 
shall be maintained in a sanitary condition.  Wastewater shall be collected 
and/or pumped to drain through wastewater filters that meet state and/or 
local requirements.  These filters shall be changed regularly.  Spent 
filters shall be discarded as lead contaminated waste in conformance with 
paragraph WASTE DISPOSAL PROCEDURES.

     d.  Equipment Decontamination Area Procedures.  The area designated as 
the Equipment Decontamination Area shall be arranged and equipped to allow 
for the efficient collection of any wastewater generated during equipment 
decontamination.  Workers shall enter and exit the Lead Hazard Control Area 
through the Equipment Decontamination Area.  Specific procedures for proper 
decontamination of equipment, tools and materials prior to removal from the 
Lead Hazard Control Area shall be implemented in accordance with 29 CFR 1926
 Section .62, and shall as a minimum include the following controls.  
Contaminated work clothing, work shoes/boots and tools shall not be placed 
in a worker's automobile unless the items have been laundered, HEPA 
vacuumed or otherwise cleaned.  All equipment used in the Lead Hazard 
Control Area shall be HEPA vacuumed and washed or wiped down using sponges 
or rags with detergent solutions prior to removal.  Consumable/disposable 
supplies, such as mop heads, sponges, and rags, shall be replaced as need 
and disposed of at the end of each project.  Soiled items shall be treated 
as contaminated waste.

3.2.3   Temporary Utilities

Temporary equipment to provide adequate power, light, heat, and water shall 
be provided to accomplish the project properly and safely.  The Contractor 
shall provide the security and maintenance of the utility system in the 
Lead Hazard Control Area.  In the event of a failure of any utility system, 
the Government will not be responsible for any loss of time or other 
expense incurred by the Contractor.  Wiring and electrical service shall be 
in accordance with EM 385-1-1 Section 11.  The following shall be included:

     a.  Abrasion-resistant hoses to provide water to each work area and 
decontamination area.

     b.  A water heater, if hot water is not supplied through the 
building's existing water supply to the decontamination showers.

     c.  Electrical service to work areas in conformance with NEMA, NECA, 
and UL standards.  Warning signs shall be posted at power outlets, which 
are other than 110-120 volt power.  Only grounded extension cords shall be 
used.  Incandescent lamps and light fixtures shall be of adequate wattage 
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to provide good illumination in lead hazard control areas.

     d.  Temporary heating units, when needed, that have been tested and 
labeled by UL, FM, or another recognized trade association related to the 
fuel being consumed.  Forced air or fan type units shall not be utilized 
inside a work area.  Units shall have tip-over protection.

     e.  Sufficient quantity of single-occupant, self-contained chemical 
toilets, properly vented and fully enclosed, if permanent toilets are not 
available.

            f. Backflow protection shall be installed on all water 
connections. Fittings installed by the contractor shall be removed after 
completion of work with no damage or alteration to existing water piping and 
equipment. The backflow prevention assembley shall isolate water supply to 
the hand wash station/shower room. The assembly shall be tested upon 
installation by a certified technician that is is operating per manufacture's 
specification. Certification requirements and evaluation procedures shall be 
in accordance with 31 TAC, Chapter 290.44 (h). At completion of inspection, 
the Contracor shall submit a Test Report in compliance with Appendix F, 31 
TAC, Chapter 290. A copy of the apprved report shall be submitted to the 
Contracting Officer

3.2.4   Waste Disposal Procedures

3.2.4.1   Waste Classification

The Contractor shall  determine the RCRA waste classification as hazardous 
or non-hazardous for all waste streams generated during the abatement 
project.  Representative samples of waste streams shall be taken by the 
Contractor and analyzed for TCLP lead per 40 CFR 261 and applicable state 
regulations.  TCLP analytical results shall be provided to the Contracting 
Officer. Waste classifications and waste codes assigned by the Contractor 
will be approved by the Contracting Officer.

3.2.4.2   Non-Hazardous Waste Management

The contractor shall manage and dispose of all non-hazardous wastes in 
accordance with all applicable Federal, State, and Local solid waste 
regulations.  Non-hazardous debris and other waste shall be disposed of at 
a  state permitted  facility.

3.2.4.3   Hazardous Waste Management

The Contractor shall manage all hazardous wastes onsite in accordance with 
the applicable state and local requirements. 

3.2.4.4   Hazardous Waste Transportation

The Contractor shall be responsible for the transportation and disposal of 
hazardous waste.  The Contractor shall transport and dispose of hazardous 
waste in accordance with the State requirements. 

3.3   LEAD CONTROL METHODS

3.3.1   Component Removal

 Building components, glass and bulk metal components (painted or 
non-painted such as but not limited to metal doors, door frames, window 
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frames, shelves, stairs, stair railings, structural supports shall be 
removed and sent to the recycling facility. Removal of painted building 
components shall only be performed after the initial AEHA sampling protocol 
has determine the TCLP lead level is equal to or greater than 5.0 mg/l. The 
removed components shall be stockedpile.

3.3.2   Lead Hazard Soil Barriers and Controls

3.3.2.1   Soil Removal 

Soil removal shall only be performed after soil sampling, analysis, and 
written approval is obtain from the Contracting Officer.  The Contractor 
shall require to determine soil lead concetration if contamination is 
suspected around the structure to be demolished. The samples shall be 
collected and analyzed for total lead. The Contractor shall remove the 
contaminated soil if the total lead levels exceeds 400 mg/kg (ppm). Soil 
excavation shall stop when total lead levels are below 400 mg/kg HUD 01Ref 
Id. .

3.4   MONITORING

A Competent Person shall be onsite during all phases of the work and be 
responsible for all personal and/or environmental sampling and inspections 
to ensure that the health and safety requirements of this contract are 
satisfied.  

3.4.1   Personal and Environmental Air Monitoring

Worker airborne concentrations of lead shall be collected and analyzed in 
accordance with 29 CFR 1926 Section .62.  The Competent Person shall use 
personal air monitoring results to determine exposure assessment 
requirements, effectiveness of engineering controls, the adequacy of PPE 
and to determine if proper work practices are being employed.  For any 
personal air monitoring result which equals or exceeds 30 micrograms per 
cubic meter of air, the Contracting Officer shall be notified and the 
Contractor shall take steps to reduce the concentration of lead in the air. 
 

3.4.2   Soil Sampling

 Soil sampling associated with  the demolition shall be performed in 
accordance to the following: Two (2) composite soil samples shall be 
collected if lead contamination is suspected around the structure. Eight to 
ten small portions of surface soil (top 6 inches) shall be scooped with a 
fresh 50 ml plastic centrifuge tube and composite in the tube. This will 
represent a single composite sample. The 8-10 small portions of surface 
soil  shall be collected such that they represent the conserned area. These 
8-10 small portions of surface soil shall be taken from the edge of the 
structure to 2 meters beyond the dripline. Sampling shall be on bare soil. 
The laboratory shall utilize EPA SW-846 Method 6010 for soil total lead. 
After contaminated soil has been removed confirmation soil samples shall be 
collected as follows:  The Contractor will be required to perform soil 
composite samples in the same locations up to a depth of 10 mm (four 
inches) and test accordingly.

3.5   CLEANUP AND CLEARANCE

3.5.1   Cleanup
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3.5.1.1   Daily Cleaning

Daily cleaning activity shall be scheduled at the end of each workday when 
all active work inside the lead hazard control area has ceased or shall be 
continuously implemented during the day as the work is performed.  Workers 
shall wear protective clothing/equipment, including appropriate respirators, 
selected for the cleaning tasks to be performed.  Any alternate cleaning 
schedule recommended by the Contractor, other than that identified above for 
lead hazard control projects carried out in vacant buildings, shall be agreed 
upon by the Contracting Officer's representative in advance of the work to be 
performed.  

3.5.1.2   Final Cleaning Prior to Clearance

Upon completion of the lead hazard control work the following methodology 
shall be utilized during the cleanup prior to final clearance monitoring.

     a. LBP waste, building demolition debris and contaminated soil (if 
applicable) shall be disposed of in accordance with paragraph  Disposal 

     b.  Polyethylene shall be disposed of as specified for debris.

     c.  Vacuum with HEPA as directed by Competent Person.

3.5.2   Final Clearance Procedures

3.5.2.1   Visual Inspection

Upon completion of the final cleaning, the Contractor shall notify the 
Contracting Officer and set-up a final visual inspection using the criteria 
in the final cleaning/visual inspection example format sheet located at the 
end of this section.  If the area does not pass the visual inspection, the 
Contractor shall reclean the area as required by paragraph CLEANUP AND 
CLEARANCE, at no additional expense to the Government. 

3.5.3   Disposal

Lead-based paint chips from the removal of recycled components and/or 
contaminated soil (soil with total lead levels which exceed 400 mg/kg) 
shall be analyzed using TCLP lead to classify for waste disposal.

Lead-contaminated waste, scrap, equipment and contaminated clothing, which 
may produce airborne concentrations of lead particles shall be stored in 
U.S. Department of Transportation 49 CFR 178 approved 200-liter (55-gallon) 
drum or other approved state container. Each drum shall be labeled to 
identify the type of waste as defined in 49 CFR 172Ref Id and the date 
wastes were first put into the drum. The Contractor shall obtain approval 
from the Contracting Officer for interim storage of waste-containing drums 
at project site.

b. Lead-contaminated waste shall be handled, stored, transported, and 
disposed of in accordance with 40 CFR 260, Ref Id40 CFR 261,Ref Id 40 CFR 
262,Ref Id40 CFR 263,Ref Id40 CFR 264,  Ref Id,40 CFR 265,Ref Id and 30 TAC 
335Ref Id.

c. The folowing disposal requirements apply to lead-contaminated debris. 

If AEHA initial composite sampling waste characterization results indicate 
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that the TCLP Lead level is equal to or greater than 5 mg/l the Contractor 
shall practice waste segregation. The painted building components 
(excluding metal and glass) shall be managed separately from all other 
building materials.  The painted building components shall be removed, 
stockpiled, and a representative sample for every 40 cubic meters shall be 
collected and analyzed by TCLP Lead for disposal. The hazardous(for TCLP 
greater than or equal to 5 mg/l) waste will go off Post and be the 
Contractor's responsibility.  The Class 1 (for TCLP greater than or equal 
to 1.5 mg/l and less than 5 mg/l) waste will be disposed in a special waste 
trench at the DPW landfill. The Class 2 ( for TCLP less then 1.5 mg/l) 
waste will be disposed of in the DPW landfill.30 TAC 335.501-.515

d. The demolition of solid wood debris is classified as non-hazardous and 
shall be disposed as special waste landfill. This waste classification is 
based on a Fort Hood Building Demolition Project of 57 buildings in four 
distinct areas at Fort Hood
(see Lead-Based Paint Survey-Vol. I,Fort Hood, Texas Contract No. DACA 
47-93-D-0035). A copy of the waste classification/profile is appended 
herein.

e. lead contaminated soil which has total lead levels exceeding 400 mg/kg, 
shall be removed and stockpiled. A representative sample shall be collected 
from every 40 cubic meters of stockpiled material and analyzed by TCLP lead 
to determine the disposal requirement.

f. The Fort Hood Landfill is permited to receive LBP contaminated waste of 
less 5.0 mg/l (both Class I and II waste). The salvage building 
components(metal and glass) shall be turned in to Defense Reutilization 
Marketing Ofice (DRMO).  

3.5.4   Removal of Control Area

Upon acceptance of the final clearance certification by the Contracting 
Officer, and when authorized, cleared Lead Hazard Control Area boundary 
controls and warning signs shall be removed.

3.5.5   Closeout Report

A Competent Person shall prepare a Lead Hazard Closeout Report.  The report 
shall include the following information:

     a.  Start and completion dates of lead hazard control activities.

     b.  Type of lead hazard control activity performed (i.e., abatement, 
interim control or demolition).

     c.  The name and address of each certified firm conducting lead hazard 
control activities and the name of the Competent Person assigned to the 
project.

     d.  not used

     e. not used 

     f.  Each Certification of Final Cleaning and Visual Inspection.

     g.  The results of clearance testing and  soil analysis (if 
applicable) and the name of each recognized laboratory that conducted the 
analysis.  Results shall be provided in both the laboratory report and on 
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the appropriate example forms provided at the end of this section.

     h.  A detailed written description of the lead hazard control 
activities performed, including control  methods used. 

     i.  Hazardous waste disposal documentation ,if applicable.

     j.  Not Used.

3.5.6   Title to Materials

Materials resulting from demolition work, except as specified otherwise, 
shall become the property of the Government, and shall be disposed of in 
accordance with Section 02220 DEMOLITION, except as specified.

3.5.7   Payment for Disposal for Waste and Hazardous Waste

Payment for disposal of  waste and hazardous waste will not be made until 
a signed copy of the manifest from the treatment or disposal facility 
certifying the amount of  materials delivered is returned and a copy is 
furnished to the Government. The hazardous(for TCLP greater than or equal 
to 5 mg/l) waste will go off Post and be the Contractor's responsibility. 
 The Class 1 (for TCLP greater than 1.5 mg/l and less than  5 mg/l) to 
waste will be disposed in a special waste trench at the DPW landfill. The 
Class 2 ( for TCLP less than or equal to 1.5 mg/l) waste will be disposed 
of in the DPW landfill.30 TAC 335.501-.515 
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       CERTIFICATION OF FINAL CLEANING, VISUAL INSPECTION & CLEARANCE

Lead hazard control work and cleaning has been completed in the following 
Lead Hazard Control Area(s).  The area(s) are ready for a final 
Contractor/Government walk-through inspection. 

Lead Hazard Control Areas ready for inspection include:

Provide detailed description of each Lead Hazard Control Area to be 
inspected.
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

In accordance with the cleaning and visual clearance procedures specified 
in the Contractor's Lead Hazard Management Plan and this contract, the 
Contractor hereby certifies that he/she has thoroughly visually inspected 
and cleaned Lead Hazard Control Areas identified above.

BY:________________________________________________________________________
(Contractor's signature)                               Date 
               

Print name and title 
______________________________________________________

___________________________________________________________________________
(Contractor's Competent Person signature)              Date 
               

Print name and 
title_______________________________________________________

CONTRACTING OFFICER ACCEPTANCE OR REJECTION

The Contracting Officer hereby determines that the Contractor has 
performed final cleaning and visual inspection of the lead hazard control 
area and by quality assurance inspection, finds the Contractor's work to 
be:

________ Acceptable, ready for performance of final clearance

________ Unacceptable, Contractor instructed to re-clean the lead hazard 
control area

BY:  Contracting Officer's Representative

___________________________________________________________________________
Signature                                              Date 
               

Print name and 
title_______________________________________________________
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Lead Hazard Control Visual Clearance Certification Form

Date_______________________________________________________________________

Name of Clearance 
Examiner_________________________________________________

Name of Property 
Owner_____________________________________________________

Property Address_______________________________________Apt. 
No.____________

Date Cleanup 
Completed_____________________________________________________

Time Cleanup 
Completed_____________________________________________________

         -- End of Section --
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SECTION 13851

FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE

AMENDMENT NO. 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI S3.41 (1990; R 1996) Audible Emergency 
Evacuation Signals

CODE OF FEDERAL REGULATIONS (CFR)

47 CFR 15 Radio Frequency Devices

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825a (1998) Approval Guide Fire Protection

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41 (1991; R 1995) Surge Voltages in 
Low-Voltage AC Power Circuits

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 72 (1996; Errata Oct 96, Dec 96; TIA 96-1, 
96-2, 96-3) National Fire Alarm Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

NFPA 1221 (1994) Installation, Maintenance and Use 
of Public Fire Service Communication 
Systems

UNDERWRITERS LABORATORIES (UL)

UL 6 (1997) Rigid Metal Conduit

UL 38 (1994; Rev Nov 1994) Manually Actuated 
Signaling Boxes for Use with 
Fire-Protective Signaling Systems

UL 228 (1997) Door Closers-Holders, With or 
Without Integral Smoke Detectors

UL 268 (1996; Rev thru Jun 1998) Smoke Detectors 
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for Fire Protective Signaling Systems

UL 268A (1998) Smoke Detectors for Duct 
Applications

UL 464 (1996; Rev May 1997) Audible Signal 
Appliances

UL 521 (1993; Rev Oct 1994) Heat Detectors for 
Fire Protective Signaling Systems

UL 632/ANSI C33.41 (1994; Rev Sep 1994) Electrically-Actuated 
Transmitters

UL 797 (1993; Rev thru Mar 1997) Electrical 
Metallic Tubing

UL 864 (1996) Control Units for Fire-Protective 
Signaling Systems

UL 1242 (1996; Rev Mar 1998) Intermediate Metal 
Conduit

UL 1971 (1995; Rev thru May 1997) Signaling 
Devices for the Hearing Impaired

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products

Material and equipment shall be the standard products of a manufacturer 
regularly engaged in the manufacture of the products for at least 2 years 
prior to bid opening.  Equipment shall be supported by a service 
organization that can provide service within 24 hours of notification.

1.2.2   Nameplates

Major components of equipment shall have the manufacturer's name, address, 
type or style, voltage and current rating, and catalog number on a 
noncorrosive and nonheat-sensitive plate which is securely attached to the 
equipment.

1.2.3   Keys and Locks

Locks shall be keyed alike.  Four keys for the system shall be provided.

1.2.4   Tags

Tags with stamped identification number shall be furnished for keys and 
locks.

1.2.5   Verification of Dimensions

After becoming familiar with details of the work, the Contractor shall 
verify dimensions in the field and shall advise the Contracting Officer of 
any discrepancy before performing the work.

1.2.6   Compliance
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The fire detection and alarm system and the central reporting system shall 
be configured in accordance with NFPA 72; exceptions are acceptable as 
directed by the Contracting Officer. The equipment furnished shall be 
compatible and be UL listed, FM approved, or approved or listed by a 
nationally recognized testing laboratory in accordance with the applicable 
NFPA standards.

1.2.7   Qualifications

1.2.7.1   Engineer and Technician

     a.  Registered Professional Engineer with verification of experience 
and at least 4 years of current experience in the design of the fire 
protection and detection systems.

     b.  National Institute for Certification in Engineering Technologies 
(NICET) qualifications as an engineering technician in fire alarm systems 
program with verification of experience and current NICET certificate.

     c.  The Registered Professional Engineer may perform all required 
items under this specification.  The NICET Fire Alarm Technician shall 
perform only the items allowed by the specific category of certification 
held.

1.2.7.2   Installer

The installing Contractor shall provide the following:  NICET Fire Alarm 
Technicians to perform the installation of the system.  A NICET Level 3 
Fire Alarm Technician shall supervise the installation of the fire alarm 
system.  NICET Level 2 or higher Fire Alarm Technician shall install and 
terminate fire alarm devices, cabinets and panels.  An electrician or NICET 
Level 1 Fire Alarm Technician shall install conduit for the fire alarm 
system. The Fire Alarm technicians installing the equipment shall be 
factory trained in the installation, adjustment, testing, and operation of 
the equipment specified herein and on the drawings.

1.2.7.3   Design Services

Installations requiring designs or modifications of fire detection, fire 
alarm, or fire suppression systems shall require the services and review of 
a qualified fire protection engineer.  For the purposes of meeting this 
requirement, a qualified fire protection engineer is defined as an 
individual meeting one of the following conditions:

a.  An engineer having a Bachelor of Science or Masters of Science 
Degree in Fire Protection Engineering from an accredited 
university engineering program, plus a minimum of 2 years' work 
experience in fire protection engineering.

b.  A registered professional engineer (P.E.) in fire protection 
engineering.

c.  A registered PE in a related engineering discipline and member 
grade status in the National Society of Fire Protection Engineers.

d.  An engineer with a minimum of 10 years' experience in fire 
protection engineering and member grade status in the National 
Society of Fire Protection Engineers.
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1.3   SYSTEM DESIGN

1.3.1   Operation

The fire alarm and detection system shall be a complete, supervised fire 
alarm system.  The system shall be activated into the alarm mode by 
actuation of any alarm initiating device.  The system shall remain in the 
alarm mode until the initiating device is reset and the fire alarm control 
panel is reset and restored to normal.  Alarm initiating devices shall be 
connected to initiating device circuits (IDC), Style D, to signal line 
circuits (SLC), Style 6, in accordance with NFPA 72.  Alarm notification 
appliances shall be connected to notification appliance circuits (NAC), 
Style Z in accordance with NFPA 72.  A looped conduit system shall be 
provided so that if the conduit and all conductors within are severed at 
any point, all IDC, NAC and SLC will remain functional.  The conduit loop 
requirement is not applicable to the signal transmission link from the 
local panels (at the protected premises) to the Supervising Station (fire 
station, fire alarm central communication center).  Textual, audible, and 
visual appliances and systems shall comply with NFPA 72.  Fire alarm system 
components requiring power, except for the control panel power supply, 
shall operate on 24 Volts dc.  Addressable system shall be microcomputer 
(microprocessor or microcontroller) based with a minimum word size of eight 
bits and shall provide the following features:

a.  Sufficient memory to perform as specified and as shown for 
addressable system.

b.  Individual identity of each addressable device for the following 
conditions: alarm; trouble; open; short; and appliances 
missing/failed remote detector - sensitivity adjustment from the 
panel for smoke detectors

c.  Capability of each addressable device being individually disabled 
or enabled from the panel.

d.  Each SLC shall be sized to provide 40 percent addressable 
expansion without hardware modifications to the panel.

1.3.2   Operational Features

The system shall have the following operating features:

a.  Monitor electrical supervision of SLC, and NAC.  Smoke detectors 
shall have combined alarm initiating and power circuits.

b.  Monitor electrical supervision of the primary power (ac) supply, 
battery voltage, placement of alarm zone module (card, PC board) 
within the control panel, and transmitter tripping circuit 
integrity.

c.  A trouble buzzer and trouble LED/LCD (light emitting diode/liquid 
crystal diode) to activate upon a single break, open, or ground 
fault condition which prevents the required normal operation of 
the system.  The trouble signal shall also operate upon loss of 
primary power (ac) supply, low battery voltage, removal of alarm 
zone module (card, PC board), and disconnection of the circuit 
used for transmitting alarm signals off-premises.  A trouble alarm 
silence switch shall be provided which will silence the trouble 
buzzer, but will not extinguish the trouble indicator LED/LCD.  
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Subsequent trouble and supervisory alarms shall sound the trouble 
signal until silenced.  After the system returns to normal 
operating conditions, the trouble buzzer shall again sound until 
the silencing switch returns to normal position, unless automatic 
trouble reset is provided.

d.  A one person test mode.  Activating an initiating device in this 
mode will activate an alarm for a short period of time, then 
automatically reset the alarm, without activating the transmitter 
during the entire process.

e.  A transmitter disconnect switch to allow testing and maintenance 
of the system without activating the transmitter but providing a 
trouble signal when disconnected and a restoration signal when 
reconnected.

f.  Evacuation alarm silencing switch which, when activated, will 
silence alarm devices, but will not affect the zone indicating 
LED/LCD nor the operation of the transmitter.  This switch shall 
be over-ridden upon activation of a subsequent alarm from an 
unalarmed device and the NAC devices will be activated.

g.  Electrical supervision for circuits used for supervisory signal 
services (i.e., sprinkler systems, valves, etc.).  Supervision 
shall detect any open, short, or ground.

h.  Confirmation or verification of all smoke detectors.  The control 
panel shall interrupt the transmission of an alarm signal to the 
system control panel for a factory preset period.  This 
interruption period shall be adjustable from 1 to 60 seconds and 
be factory set at 20 seconds.  Immediately following the 
interruption period, a confirmation period shall be in effect 
during which time an alarm signal, if present, will be sent 
immediately to the control panel.  Fire alarm devices other than 
smoke detectors shall be programmed without confirmation or 
verification.

i.  The fire alarm control panel shall provide supervised addressable 
relays for HVAC shutdown.  An override at the HVAC panel shall not 
be provided.

j.  Provide one person test mode - Activating an initiating device in 
this mode will activate an alarm for a short period of time, then 
automatically reset the alarm, without activating the transmitter 
during the entire process.

k.  The fire alarm control panel shall provide the required monitoring 
and supervised control outputs needed to accomplish elevator 
recall.

l.  The fire alarm control panel shall monitor the fire sprinkler 
system, or other fire protection extinguishing system.

m.  The control panel and field panels shall be software 
reprogrammable to enable expansion or modification of the system 
without replacement of hardware or firmware.  Examples of required 
changes are:  adding or deleting devices or zones; changing system 
responses to particular input signals; programming certain input 
signals to activate auxiliary devices.
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n.  Zones for NAC shall be arranged as indicated on the contract 
drawings .

1.3.3   Alarm Functions

An alarm condition on a circuit shall automatically initiate the following 
functions:

a.  Transmission of signals over the station radio fire reporting 
system.  The signals shall be as follows: Water flow by floor; 
initiating devices by floor; elevator heat detectors used for 
elevator shutdown..

b.  Visual indications of the alarmed devices on the fire alarm 
control panel display and on the remote audible/visual display.

c.  Continuous sounding or operation of alarm notification appliances 
throughout the building as required by ANSI S3.41.

d.  Closure of doors held open by electromagnetic devices.

e.  Operation of the smoke control system.

f.  Deactivation of the air handling units throughout the building.

1.3.4   Primary Power

Operating power shall be provided as required by paragraph Power Supply for 
the System.  Transfer from normal to emergency power or restoration from 
emergency to normal power shall be fully automatic and not cause 
transmission of a false alarm.  Loss of ac power shall not prevent 
transmission of a signal via the fire reporting system upon operation of 
any initiating circuit.

1.3.5   Battery Backup Power

Battery backup power shall be through use of rechargeable, sealed-type 
storage batteries and battery charger.

1.3.6   Interface With other Equipment

Interfacing components shall be furnished as required to connect to 
subsystems or devices which interact with the fire alarm system, such as 
supervisory or alarm contacts in suppression systems, operating interfaces 
for smoke control systems, door releases, etc.

1.4   TECHNICAL DATA AND COMPUTER SOFTWARE

Technical data and computer software (meaning technical data which relates 
to computer software) which is specifically identified in this project, and 
which may be defined/required in other specifications, shall be delivered, 
strictly in accordance with the CONTRACT CLAUSES, and in accordance with 
the Contract Data Requirements List, DD Form 1423.  Data delivered shall be 
identified by reference to the particular specification paragraph against 
which it is furnished.  Data to be submitted shall include complete system, 
equipment, and software descriptions.  Descriptions shall show how the 
equipment will operate as a system to meet the performance requirements of 
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this contract.  The data package shall also include the following:

(1)  Identification of programmable portions of system equipment and 
capabilities.

(2)  Description of system revision and expansion capabilities and 
methods of implementation detailing both equipment and software 
requirements.

(3)  Provision of operational software data on all modes of 
programmable portions of the fire alarm and detection system.

(4)  Description of Fire Alarm Control Panel equipment operation.

(5)  Description of auxiliary and remote equipment operations.

(6)  Library of application software.

(7)  Operation and maintenance manuals as specified in SD-19 of the 
Submittals paragraph.

1.5   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FI0" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Storage Batteries; GA.

Substantiating battery calculations for supervisory and alarm power 
requirements.  Ampere-hour requirements for each system component and each 
panel component, and the battery recharging period shall be included.

Voltage Drop; GA.

Voltage drop calculations for notification appliance circuits to indicate 
that sufficient voltage is available for proper appliance operation.

Spare Parts; FIO.

Spare parts data for each different item of material and equipment 
specified, not later than 3 months prior to the date of beneficial 
occupancy.  Data shall include a complete list of parts and supplies with 
the current unit prices and source of supply and a list of the parts 
recommended by the manufacturer to be replaced after year of service.

Technical Data and Computer Software; GA.

Technical data which relates to computer software.

SD-04 Drawings

Fire Alarm Reporting System; 3.

Detail drawings, prepared and signed by a Registered Professional Engineer 
or a NICET Level 3 Fire Alarm Technician, consisting of a complete list of 
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equipment and material, including manufacturer's descriptive and technical 
literature, catalog cuts, and installation instructions.  Note that the 
contract drawings show layouts based on typical detectors.  The Contractor 
shall check the layout based on the actual detectors to be installed and 
make any necessary revisions in the detail drawings.  The detail drawings 
shall also contain complete wiring and schematic diagrams for the equipment 
furnished, equipment layout, and any other details required to demonstrate 
that the system has been coordinated and will properly function as a unit.  
Detailed point-to-point wiring diagram shall be prepared and signed by a 
Registered Professional Engineer or a NICET Level 3 Fire Alarm Technician 
showing points of connection.  Diagram shall include connections between 
system devices, appliances, control panels, supervised devices, and 
equipment that is activated or controlled by the panel.

SD-06 Instructions

Training; FIO.

Lesson plans, operating instructions, maintenance procedures, and training 
data, furnished in manual format, for the training courses.  The operations 
training shall familiarize designated government personnel with proper 
operation of the fire alarm system.  The maintenance training course shall 
provide the designated government personnel adequate knowledge required to 
diagnose, repair, maintain, and expand functions inherent to the system.

SD-08 Statements

Testing; FI0.

Detailed test procedures, prepared and signed by a Registered Professional 
Engineer or a NICET Level 4 Fire Alarm Technician, for the fire detection 
and alarm system 60 days prior to performing system tests.

SD-09 Reports

Testing; GA.

Test reports, in booklet form, showing field tests performed to prove 
compliance with the specified performance criteria, upon completion and 
testing of the installed system.  Each test report shall document readings, 
test results and indicate the final position of controls.  The Contractor 
shall include the NFPA 72 Certificate of Completion and NFPA 72 Inspection 
and Testing Form, with the appropriate test reports.

SD-13 Certificates

Equipment; FIO.

Certified copies of current approvals or listings issued by an independent 
test lab if not listed by UL, FM or other nationally recognized testing 
laboratory, showing compliance with specified NFPA standards.

Qualifications; GA.

Proof of qualifications for required personnel.  The installer shall submit 
proof of experience for the Professional Engineer, fire alarm technician, 
and the installing company.

SD-19 Operation and Maintenance Manuals
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Technical Data and Computer Software; GA.

Six copies of operating manual outlining step-by-step procedures required 
for system startup, operation, and shutdown.  The manual shall include the 
manufacturer's name, model number, service manual, parts list, and complete 
description of equipment and their basic operating features.  Six copies of 
maintenance manual listing routine maintenance procedures, possible 
breakdowns and repairs, and troubleshooting guide.  The manuals shall 
include conduit layout, equipment layout and simplified wiring, and control 
diagrams of the system as installed.  The manuals shall include complete 
procedures for system revision and expansion, detailing both equipment and 
software requirements. Original and backup copies of all software delivered 
for this project shall be provided, on each type of media utilized.  
Manuals shall be approved prior to training.

1.6   DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection 
from the weather, humidity and temperature variation, dirt, dust, and any 
other contaminants.

PART 2   PRODUCTS

2.1   CONTROL PANEL

Control Panel shall comply with the applicable requirements of UL 864.  
Panel shall be modular, installed in a surface mounted steel cabinet with 
hinged door and cylinder lock.  Control panel shall be a clean, 
uncluttered, and orderly assembled panel containing components and 
equipment required to provide the specified operating and supervisory 
functions of the system.  The panel shall have prominent rigid plastic, 
phenolic or metal identification plates for LED/LCDs, zones, SLC, controls, 
meters, fuses, and switches. Nameplates for fuses shall also include ampere 
rating.  The LED/LCD displays shall be located on the exterior of the 
cabinet door or be visible through the cabinet door.  Control panel 
switches shall be within the locked cabinet.  A suitable means (single 
operation) shall be provided for testing the control panel visual 
indicating devices (meters or LEDs/LCDs).  Meters and LEDs shall be plainly 
visible when the cabinet door is closed.  Signals and LEDs/LCDs shall be 
provided to indicate by zone any alarm, supervisory or trouble condition on 
the system.  Loss of power, including batteries, shall not require the 
manual reloading of a program.  Upon restoration of power, startup shall be 
automatic, and shall not require any manual operation.  The loss of primary 
power or the sequence of applying primary or emergency power shall not 
affect the transmission of alarm, supervisory or trouble signals.  Visual 
annunciation shall be provided for LED/LCD visual display as an integral 
part of the control panel and shall identify with a word description and id 
number each device.  Cabinets shall be provided with ample gutter space to 
allow proper clearance between the cabinet and live parts of the panel 
equipment.  If more than one modular unit is required to form a control 
panel, the units shall be installed in a single cabinet large enough to 
accommodate units.  Cabinets shall be painted red .

2.1.1   Remote System Audible/Visual Display

Audible appliance shall have a minimum sound level output rating of 85 dBA 
at 3.05 m  and operate in conjunction with the panel integral display.  The 
audible device shall be silenced by a system silence switch on the remote 
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system.  The audible device shall be silenced by the system silence switch 
located at the remote location, but shall not extinguish the visual 
indication.  The remote LED/LCD visual display shall provide 
identification, consisting of the word description and id number for each 
device as displayed on the control panel.  A rigid plastic, phenolic or 
metal identification sign which reads "Fire Alarm System Remote Display" 
shall be provided at the remote audible/visual display.  The remote visual 
appliance located with the audible appliance shall not be extinguished 
until the trouble or alarm has been cleared.

2.1.2   Circuit Connections

Circuit conductors entering or leaving the panel shall be connected to 
screw-type terminals with each conductor and terminal marked for 
identification.

2.1.3   System Expansion and Modification Capabilities

Any equipment and software needed by qualified technicians to implement 
future changes to the fire alarm system shall be provided as part of this 
contract.

2.1.4   Addressable Control Module

The control module shall be capable of operating as a relay (dry contact 
form C) for interfacing the control panel with other systems, and to 
control door holders or initiate elevator fire service.  The module shall 
be UL listed as compatible with the control panel.  The indicating device 
or the external load being controlled shall be configured as a Style Y 
notification appliance circuits.  The system shall be capable of 
supervising, audible, visual and dry contact circuits.  The control module 
shall have both an input and output address.  The supervision shall detect 
a short on the supervised circuit and shall prevent power from being 
applied to the circuit.  The control model shall provide address setting 
means compatible with the control panel's SLC supervision and store an 
internal identifying code.  The control module shall contain an integral 
LED that flashes each time the control module is polled.  

2.1.5   Addressable Initiating Device Circuits Module

The initiating device being monitored shall be configured as a Style D 
initiating device circuits.  The system shell be capable of defining any 
module as an alarm module and report alarm trouble, loss of polling, or as 
a supervisory module, and reporting supervisory short, supervisory open or 
loss of polling.  The module shall be UL listed as compatible with the 
control panel.  The monitor module shall provide address setting means 
compatible with the control panel's SLC supervision and store an internal 
identifying code.  Monitor module shall contain an integral LED that 
flashes each time the monitor module is polled.  Pull stations with a 
monitor module in a common backbox are not required to have an LED.  

2.2   STORAGE BATTERIES

Storage batteries shall be provided and shall be 24 Vdc sealed, 
lead-calcium type requiring no additional water.  The batteries shall have 
ample capacity, with primary power disconnected, to operate the fire alarm 
system for a period of 72 hours.  Following this period of battery 
operation, the batteries shall have ample capacity to operate all 
components of the system, including all alarm signaling devices in the 
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total alarm mode for a minimum period of 15 minutes.  Batteries shall be 
located in a separate battery cabinet. Batteries shall be provided with 
overcurrent protection in accordance with NFPA 72.  Separate battery 
cabinets shall have a lockable, hinged cover similar to the fire alarm 
panel.  The lock shall be keyed the same as the fire alarm control panel.  
Cabinets shall be painted to match the fire alarm control panel.

2.3   BATTERY CHARGER

Battery charger shall be completely automatic, 24 Vdc with high/low 
charging rate, capable of restoring the batteries from full discharge (18 
Volts dc) to full charge within 48 hours.  A pilot light indicating when 
batteries are manually placed on a high rate of charge shall be provided as 
part of the unit assembly, if a high rate switch is provided.  Charger 
shall be located in control panel cabinet or in a separate battery cabinet.

2.4   ADDRESSABLE MANUAL FIRE ALARM STATIONS

Addressable manual fire alarm stations shall conform to the applicable 
requirements of UL 38.  Manual stations shall be connected into signal line 
circuits.  Stations shall be installed on flush mounted outlet boxes.  
Manual stations shall be mounted at 1220 mm.   Stations shall be double 
action type.  Stations shall be finished in red, with raised letter 
operating instructions of contrasting color.  Stations requiring the 
breaking of glass or plastic panels for operation are not acceptable.  
Stations employing glass rods are not acceptable.  The use of a key or 
wrench shall be required to reset the station.  Gravity or mercury switches 
are not acceptable.  Switches and contacts shall be rated for the voltage 
and current upon which they operate.  Addressable pull stations shall be 
capable of being field programmed, shall latch upon operation and remain 
latched until manually reset.  Stations shall have a separate screw 
terminal for each conductor.  Surface mounted boxes shall be matched and 
painted the same color as the fire alarm manual stations .

2.5   FIRE DETECTING DEVICES

Fire detecting devices shall comply with the applicable requirements of 
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521.  The detectors shall be 
provided as indicated.  Detector base shall have screw terminals for making 
connections.  No solder connections will be allowed.  Detectors located in 
concealed locations (above ceiling, raised floors, etc.) shall have a 
remote visible indicator LED/LCD.  Addressable fire detecting devices, 
except flame detectors, shall be dynamically supervised and uniquely 
identified in the control panel.  All fire alarm initiating devices shall 
be individually addressable, except where indicated.  Installed devices 
shall conform to NFPA 70 hazard classification of the area where devices 
are to be installed.

2.5.1   Heat Detectors

Heat detectors shall be designed for detection of fire by fixed temperature . 
 Heat detector spacing shall be rated in accordance with UL 521.  Detectors 
located in areas subject to moisture, exterior atmospheric conditions, or 
hazardous locations as defined by NFPA 70 , shall be types approved for 
such locations.  Heat detectors located in attic spaces or similar 
concealed spaces below the roof shall be intermediate temperature rated.

2.5.1.1   Fixed Temperature Detectors
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Detectors shall be designed for surface outlet box mounting and supported 
independently of wiring connections.  Detectors shall be designed to detect 
high heat.  The detectors shall have a specific temperature setting of 57.2 
degrees C.  The UL 521 test rating for the fixed temperature detectors 
shall be rated for 4.57 by 4.57 m. 

2.5.2   Smoke Detectors

Smoke detectors shall be designed for detection of abnormal smoke 
densities.  Smoke detectors shall be ionizationandphotoelectric type.  
Detectors shall contain a visible indicator LED/LCD that shows when the 
unit is in alarm condition.  Detectors shall not be adversely affected by 
vibration or pressure.  Detectors shall be the plug-in type in which the 
detector base contains terminals for making wiring connections.  Detectors 
that are to be installed in concealed (above false ceilings, etc.) 
locations shall be provided with a remote indicator LED/LCD suitable for 
mounting in a finished, visible location.

2.5.2.1   Ionization Detectors

Ionization detectors with a dual chamber shall be responsive to both 
invisible and visible particles of combustion.  One chamber shall be a 
reference chamber and the second a sampling chamber.  Detectors containing 
radium shall not be provided.  Detectors shall not cause an alarm condition 
due to anticipated fluctuations in relative humidity.  The sensitivity of 
the detector shall be field adjustable to compensate for operating 
conditions.  Detector shall require no replacement or readjustment to 
restore it to normal operation after an alarm condition.  Each detector 
shall be capable of withstanding ambient air velocity up to 1.5 meters per 
second  in accordance with UL 268.  Addressable smoke detectors shall be 
capable of having the sensitivity being remotely adjusted by the control 
panel.Utilize ionization detectors in elevator equipment room and shaft.

2.5.2.2   Photoelectric Detectors

Detectors shall operate on a light scattering concept using an LED light 
source.  Failure of the LED shall not cause an alarm condition.  Detectors 
shall be factory set for sensitivity and shall require no field adjustments 
of any kind.  Detectors shall have an obscuration rating in accordance with 
UL 268.  Addressable smoke detectors shall be capable of having the 
sensitivity being remotely adjusted by the control panel.

2.5.2.3   Duct Detectors

Duct-mounted photoelectric smoke detectors shall be furnished and installed 
where indicated and in accordance with NFPA 90A.  Units shall consist of a 
smoke detector as specified in paragraph Photoelectric Detectors, mounted 
in a special housing fitted with duct sampling tubes.  Detector circuitry 
shall be mounted in a metallic enclosure exterior to the duct.  Detectors 
shall have a manual reset.  Detectors shall be rated for air velocities 
that include air flows between 2.5 and 20 m/s.   Detectors shall be powered 
from the fire alarm panel.  Sampling tubes shall run the full width of the 
duct.  The duct detector package shall conform to the requirements of NFPA 
90A, UL 268A, and shall be UL listed for use in air-handling systems.  The 
control functions, operation, reset, and bypass shall be controlled from 
the fire alarm control panel.  Lights to indicate the operation and alarm 
condition; and the test and reset buttons shall be visible and accessible 
with the unit installed and the cover in place.  Detectors mounted above 
1.83 m  and those mounted below 1.83 m  that cannot be easily accessed 
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while standing on the floor, shall be provided with a remote detector 
indicator panel containing test and reset switches.  Remote lamps and 
switches as well as the affected fan units shall be properly identified in 
etched plastic placards.  Detectors shall have auxiliary contacts to 
provide control, interlock, and shutdown functions specified in Section 
[AM#1]15972 DIRECT DIGITAL CONTROL SYSTEMS.  The detectors shall be 
supplied by the fire alarm system manufacturer to ensure complete system 
compatibility.

2.6   NOTIFICATION APPLIANCES

Audible appliances shall conform to the applicable requirements of UL 464.  
Devices shall be connected into notification appliance circuits.  Devices 
shall have a separate screw terminal for each conductor. Audible appliances 
shall generate a unique audible sound from other devices provided in the 
building and surrounding area.  Surface mounted audible appliances shall be 
painted red .  Recessed audible appliances shall be installed with a grill 
that is painted red .

2.6.1   Alarm Bells

Bells shall be surface mounted with the matching mounting back box recessed. 
 Bells shall be suitable for use in an electrically supervised circuit.  
Bells shall be the underdome type producing a minimum output rating of 85 
dBA at 3.1 m.   Bells used in exterior locations shall be specifically 
listed or approved for outdoor use and be provided with metal housing and 
protective grilles.  Single stroke, electrically operated, supervised, 
solenoid bells shall be used for coded applications.

2.6.2   Alarm Horns

Horns shall be surface mounted, with the matching mounting back box recessed
 vibrating type suitable for use in an electrically supervised circuit.  
Horns shall produce a sound rating of at least 85 dBA at 3.05 m.   Horns 
used in exterior locations shall be specifically listed or approved for 
outdoor use and be provided with metal housing and protective grilles.

2.6.3   Visual Notification Appliances

Visual notification appliances shall conform to the applicable requirements 
of UL 1971 and the contract drawings.  Appliances shall have clear high 
intensity optic lens, xenon flash tubes, and output white light.  Strobe 
flash rate shall be between 1 to 3 flashes per second and a minimum of 75 
candela.  Strobe shall be surface mounted.

2.6.4   Combination Audible/Visual Notification Appliances

Combination audible/visual notification appliances shall provide the same 
requirements as individual units except they shall mount as a unit in 
standard backboxes.  Units shall be factory assembled.  Any other audible 
notification appliance employed in the fire alarm systems shall be approved 
by the Contracting Officer.

2.7   FIRE DETECTION AND ALARM SYSTEM PERIPHERAL EQUIPMENT

2.7.1   Electromagnetic Door Hold-Open Devices

Devices shall be attached to the walls unless otherwise indicated.  Devices 
shall comply with the appropriate requirements of UL 228. Devices shall 
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operate on 24 Volt dc power.  Compatible magnetic component shall be 
attached to the door.  Under normal conditions, the magnets shall attract 
and hold the doors open.  When magnets are de-energized, they shall release 
the doors.  Magnets shall have a holding force of 111.2 N (25 pounds).   
Devices shall be UL or FM approved.  Housing for devices shall be brushed 
aluminum or stainless steel.  Operation shall be fail safe with no moving 
parts.  Electromagnetic door hold-open devices shall not be required to be 
held open during building power failure.

2.7.2   Conduit

Conduit and fittings shall comply with NFPA 70, UL 6, UL 1242, and UL 797.

2.7.3   Wiring

Wiring shall conform to NFPA 70.  Wiring for 120 Vac power shall be No. 12 
AWG minimum.  The SLC wiring shall be copper cable in accordance with the 
manufacturers requirements.  Wiring for fire alarm dc circuits shall be No. 
16 AWG minimum.  Voltages shall not be mixed in any junction box, housing, 
or device, except those containing power supplies and control relays.  
Wiring shall conform to NFPA 70.  System field wiring shall be solid copper 
and installed in metallic conduit or electrical metallic tubing, except 
that rigid plastic conduit may be used under slab-on-grade.  Conductors 
shall be color coded.  Conductors used for the same functions shall be 
similarly color coded.  Wiring code color shall remain uniform throughout 
the circuit.  Pigtail or T-tap connections to initiating device circuits, 
supervisory alarm circuits, and notification appliance circuits are 
prohibited.  T-tapping using screw terminal blocks is allowed for style 5 
addressable systems.

2.7.4   Special Tools and Spare Parts

Software, connecting cables and proprietary equipment, necessary for the 
maintenance, testing, and reprogramming of the equipment shall be furnished 
to the Contracting Officer.  Two spare fuses of each type and size required 
shall be furnished.  Two percent of the total number of each different type 
of detector, but no less than two each, shall be furnished.  Spare fuses 
shall be mounted in the fire alarm panel.

2.8   TRANSMITTERS

2.8.1   Radio Alarm Transmitters

Transmitters shall be compatible with proprietary supervising station 
receiving equipment.  Each radio alarm transmitter shall be the 
manufacturer's recognized commercial product, completely assembled, wired, 
factory tested, and delivered ready for installation and operation.  
Transmitters shall be provided in accordance with applicable portions of 
NFPA 72, NFPA 1221, and 47 CFR 15.  Transmitter electronics module shall be 
contained within the physical housing as an integral, removable assembly.  
The proprietary supervising station receiving equipment is a Monaco D700 
and the transceiver shall be fully compatible with this equipment.  At the 
contractors option, and if UL listed, the transmitter may be housed in the 
same panel as the fire alarm control panel.

2.8.1.1   Transmitter Power Supply

Each radio alarm transmitter shall be powered by a combination of locally 
available 120-volt ac power and a sealed, lead-calcium battery.
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a.  Operation:  Each transmitter shall operate from 120-volt ac power.  
In the event of 120-volt ac power loss, the transmitter shall 
automatically switch to battery operation.  Switchover shall be 
accomplished with no interruption of protective service, and shall 
automatically transmit a trouble message.  Upon restoration of ac 
power, transfer back to normal ac power supply shall also be automatic. 
 .

b.  Battery Power:  Transmitter standby battery capacity shall provide 
sufficient power to operate the transmitter in a normal standby status 
for a minimum of 72 hours and be capable of transmitting alarms during 
that period.

2.8.1.2   Radio Alarm Transmitter Housing

Transmitter housing shall be NEMA Type 1.  The housing shall contain a lock 
that is keyed identical to the fire alarm system for the building. Radio 
alarm transmitter housing shall be factory painted with a suitable priming 
coat and not less than two coats of a hard, durable weatherproof enamel.

2.8.1.3   Antenna

The Contractor shall provide omnidirectional, coaxial, halfwave dipole 
antennas for radio alarm transmitters with a driving point impedance to 
match transmitter output.  The antenna and antenna mounts shall be 
corrosion resistant and designed to withstand wind velocities of 161 km/h. 
  Antennas shall not be mounted to any portion of the building roofing 
system.

PART 3   EXECUTION

3.1   INSTALLATION

All work shall be installed as shown and in accordance with the 
manufacturer's diagrams and recommendations, unless otherwise specified.  
Smoke detectors shall not be installed until construction is essentially 
complete and the building has been thoroughly cleaned.

3.1.1   Power Supply for the System

A single dedicated circuit connection for supplying power from a branch 
circuit to each building fire alarm system shall be provided.  The power 
shall be supplied as shown on the drawings.  The power supply shall be 
equipped with a locking mechanism and marked in red with the words "FIRE 
ALARM CIRCUIT CONTROL".

3.1.2   Wiring

Conduit size for wiring shall be in accordance with NFPA 70.   Wiring for 
the fire alarm system shall not be installed in conduits, junction boxes, 
or outlet boxes with conductors of lighting and power systems.  Not more 
than two conductors shall be installed under any device screw terminal.  
The wires under the screw terminal shall be straight when placed under the 
terminal then clamped in place under the screw terminal.  The wires shall 
be broken and not twisted around the terminal.  Circuit conductors entering 
or leaving any mounting box, outlet box enclosure, or cabinet shall be 
connected to screw terminals with each terminal and conductor marked in 
accordance with the wiring diagram.  Connections and splices shall be made 
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using screw terminal blocks.  The use of wire nut type connectors in the 
system is prohibited.  Wiring within any control equipment shall be readily 
accessible without removing any component parts. The fire alarm equipment 
manufacturer's representative shall be present for the connection of wiring 
to the control panel.

3.1.3   Control Panel

The control panel and its assorted components shall be mounted so that no 
part of the enclosing cabinet is less than 300 mm  nor more than 2000 mm  
above the finished floor.  Manually operable controls shall be between 900 
and 1100 mm  above the finished floor.  Panel shall be installed to comply 
with the requirements of UL 864.

3.1.4   Detectors

Detectors shall be located and installed in accordance with NFPA 72.  
Detectors shall be connected into signal line circuits or initiating device 
circuits as indicated on the drawings.  Detectors shall be at least 300 mm  
from any part of any lighting fixture.  Detectors shall be located at least 
900 mm  from diffusers of air handling systems.  Each detector shall be 
provided with appropriate mounting hardware as required by its mounting 
location.    Detectors installed in concealed locations (above ceiling, 
raised floors, etc.) shall have a remote visible indicator LED/LCD in a 
finished, visible location .

3.1.5   Notification Appliances

Notification appliances shall be mounted 2003 mm  above the finished floor 
or 150 mm  below the ceiling, whichever is lower.

3.1.6   Annunciator Equipment

Annunciator equipment shall be mounted where indicated on the drawings.

3.1.7   Addressable Initiating Device Circuits Module

The initiating device circuits module shall be used to connect supervised 
conventional initiating devices (water flow switches, water pressure 
switches, manual fire alarm stations, high/low air pressure switches, and 
tamper switches).  The module shall mount in an electrical box adjacent to 
or connected to the device it is monitoring and shall be capable of Style B 
supervised wiring to the initiating device.  In order to maintain proper 
supervision, there shall be no T-taps allowed on style B lines.  
Addressable initiating device circuits modules shall monitor only one 
initiating device each.  Contacts in suppression systems and other fire 
protection subsystems shall be connected to the fire alarm system to 
perform supervisory and alarm functions as specified in Section 13930 WET 
PIPE SPRINKLER SYSTEM, FIRE PROTECTION , as indicated on the drawings and 
as specified herein.

3.1.8   Addressable Control Module

Addressable and control modules shall be installed in the outlet box or 
adjacent to the device they are controlling.  If a supplementary 
suppression releasing panel is provided, then the monitor modules shall he 
mounted in a common enclosure adjacent to the suppression releasing panel 
and both this enclosure and the suppression releasing panel shall be in the 
same room as the releasing devices.  All interconnecting wires shall be 
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supervised unless an open circuit or short circuit abnormal condition does 
not affect the required operation of the fire alarm system.  If control 
modules are used as interfaces to other systems, such as HVAC or elevator 
control, they shall be within the control panel or immediately adjacent to 
it.  Control modules that control a group of notification appliances shall 
be adjacent to the first notification appliance in the notification 
appliance circuits.  Control modules that connect to devices shall 
supervise the notification appliance circuits.  Control modules that 
connect to auxiliary systems or interface with other systems (non-life 
safety systems) and where not required by NFPA 72, shall not require the 
secondary circuits to be supervised.  Contacts in suppression systems and 
other fire protection subsystems shall be connected to the fire alarm 
system to perform required alarm functions as specified in Section 13930 
WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION , as indicated on the drawings 
and as specified herein.

3.2   OVERVOLTAGE AND SURGE PROTECTION

3.2.1   Power Line Surge Protection

All equipment connected to alternating current circuits shall be protected 
from surges per IEEE C62.41 B3 combination waveform and NFPA 70.  Fuses 
shall not be used for surge protection.  The surge protector shall be rated 
for a maximum let thru voltage of 350 Volts ac (line-to-neutral) and 350 
Volt ac (neutral-to-ground).

3.2.2   Low Voltage DC Circuits Surge Protection

All IDC , except fiber optics, shall have surge protection installed at 
each point where it exits or enters a building.  Equipment shall be 
protected from surges per IEEE C62.41 B3 combination waveform and NFPA 70.  
The surge protector shall be rated to protect the 24 Volt dc equipment.  
The maximum dc clamping voltages shall be 36 V (line-to-ground) and 72 Volt 
dc (line-to-line).

3.2.3   Signal Line Circuit Surge Protection

All SLC cables/conductors, except fiber optics, shall have surge 
protection/isolation circuits installed at each point where it exits or 
enters a building.  The circuit shall be protected from surges per IEEE 
C62.41 B3 combination waveform and NFPA 70.  The surge protector/isolator 
shall be rated to protect the equipment.

3.3   GROUNDING

Grounding shall be provided by connecting to building ground system.

3.4   [AM#1] DELETED

3.5   TESTING

The Contractor shall notify the Contracting Officer at least 10 days before 
the preliminary and acceptance tests are to be conducted.  The tests shall 
be performed in accordance with the approved test procedures in the 
presence of the Contracting Officer.  The control panel manufacturer's 
representative shall be present to supervise tests.  The Contractor shall 
furnish instruments and personnel required for the tests.

3.5.1   Preliminary Tests
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Upon completion of the installation, the system shall be subjected to 
functional and operational performance tests including tests of each 
installed initiating and notification appliance, when required.  Tests 
shall include the meggering of system conductors to determine that the 
system is free from grounded, shorted, or open circuits.  The megger test 
shall be conducted prior to the installation of fire alarm equipment.  If 
deficiencies are found, corrections shall be made and the system shall be 
retested to assure that it is functional.  After completing the preliminary 
testing the Contractor shall complete and submit the NFPA 72, Certificate 
of Completion.

3.5.2   Acceptance Test

Acceptance testing shall not be performed until the Contractor has 
completed and submitted the Certificate of Completion.  Testing shall be in 
accordance with NFPA 72.  The recommended tests in NFPA 72 shall be 
considered mandatory and shall verify that previous deficiencies have been 
corrected.  The Contractor shall complete and submit the NFPA 72, 
Inspection and Testing Form.  The test shall include all requirements of 
NFPA 72 and the following:

a.  Test of each function of the control panel.

b.  Test of each circuit in both trouble and normal modes.

c.  Tests of each alarm initiating devices in both normal and trouble 
conditions.

d.  Tests of each control circuit and device.

e.  Tests of each alarm notification appliance.

f.  Tests of the battery charger and batteries.

g.  Complete operational tests under emergency power supply.

h.  Visual inspection of wiring connections.

i.  Opening the circuit at each alarm initiating device and 
notification appliance to test the wiring supervisory feature.

j.  Ground fault

k.  Short circuit faults

l.  Stray voltage

m.  Loop resistance

3.6   TRAINING

Training course shall be provided for the operations and maintenance staff. 
 The course shall be conducted in the building where the system is 
installed or as designated by the Contracting Officer.  The training period 
for systems operation shall consist of 1 training days (8 hours per day) 
and shall start after the system is functionally completed but prior to 
final acceptance tests.  The training period for systems maintenance shall 
consist of 2 training days (8 hours per day) and shall start after the 
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system is functionally completed but prior to final acceptance tests.  The 
instructions shall cover items contained in the operating and maintenance 
instructions.  In addition, training shall be provided on performance of 
expansions or modifications to the fire detection and alarm system.  The 
training period for system expansions and modifications shall consist of at 
least 1 training days (8 hours per day) and shall start after the system is 
functionally completed but prior to final acceptance tests.

        -- End of Section --

SECTION 13851  Page 19



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

SECTION 13930

WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION

AMENDMENT NO. 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 47M (1999) Ferritic Malleable Iron Castings 
Metric)

ASTM A 53 (1999b) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 135 (1997c) Electric-Resistance-Welded Steel 
Pipe

ASTM A 183 (1983; R 1998) Carbon Steel Track Bolts 
and Nuts

ASTM A 536 (1999el) Ductile Iron Castings

ASTM A 795 (1997) Black and Hot-Dipped Zinc-Coated 
(Galvanized) Welded and Seamless Steel 
Pipe for Fire Protection Use

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 88M (1996) Seamless Copper Water Tube (Metric)

ASTM F 442/F 442M (1999) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe (SDR-PR)

ASME INTERNATIONAL (ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Flanged 
Fittings

ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME B16.4 (1998) Cast Iron Threaded Fittings

ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1996) Forged Fittings, Socket-Welding and 
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Threaded

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995; B16.22a1998) Wrought Copper and 
Copper Alloy Solder Joint Pressure Fittings

ASME B18.2.1 (1996) Square and Hex Bolts and Screws 
(Inch Series)

ASME B18.2.2 (1987; R 1993) Square and Hex Nuts (Inch 
Series)

AMERICAN SOCIETY OF SANITARY ENGINEERING FOR PLUMBING AND SANITARY 
RESEARCH (ASSE)

ASSE 1015 (1993) Double Check Backflow Prevention 
Assembly

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA EWW (1995) Standard Methods for the 
Examination of Water and Wastewater

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA C104 (1995) Cement-Mortar Lining for 
Ductile-Iron Pipe and Fittings for Water

AWWA C110 (1993) Ductile-Iron and Gray-Iron 
Fittings, 3 In. Through 48 In. (75 mm 
through 1200 mm), for Water and Other 
Liquids

AWWA C111 (1995) Rubber-Gasket Joints for 
Ductile-Iron Pressure Pipe and Fittings

AWWA C151 (1996) Ductile-Iron Pipe, Centrifugally 
Cast, for Water or Other Liquids

AWWA C203 (1997) Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines - Enamel 
and Tape - Hot-Applied

AWWA M20 (1973) Manual:  Water Chlorination 
Principles and Practices

FACTORY MUTUAL ENGINEERING AND RESEARCH (FM)

FM P7825a (1998) Approval Guide Fire Protection

FM P7825b (1998) Approval Guide Electrical Equipment
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MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-71 (1997) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 13 (1996; Errata 13-96-1) Automatic Sprinkler 
Systems

NFPA 13R (1996) Installation of Sprinkler Systems 
in Residential Occupancies Up to and 
Including Four Stories in Height

NFPA 24 (1995) Installation of Private Fire 
Service Mains and Their Appurtenances

NFPA 231C (1998) Rack Storage of Materials

NFPA 1963 (1998) Fire Hose Connections

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES 
(NICET)

NICET 1014-7 (1995) Program Detail Manual for 
Certification in the Field of Fire 
Protection Engineering Technology (Field 
Code 003) Subfield of Automatic Sprinkler 
System Layout

UNDERWRITERS LABORATORIES (UL)

UL 668 (1995; Rev thru Dec 1998) Hose Valves For 
Fire Protection Service

UL Bld Mat Dir (1999) Building Materials Directory

UL Fire Prot Dir (1999) Fire Protection Equipment Directory

1.2   GENERAL REQUIREMENTS

Wet pipe sprinkler system shall be provided in all areas of the building .  
The sprinkler system shall provide fire sprinkler protection for the entire 
area.  Except as modified herein, the system shall be designed and 
installed in accordance with NFPA 13 .  .  Pipe sizes which are not 
indicated on drawings shall be determined by hydraulic calculation.  The 
Contractor shall design any portions of the sprinkler system that are not 
indicated on the drawings including locating sprinklers, piping and 
equipment, and size piping and equipment when this information is not 
indicated on the drawings or is not specified herein.   The design of the 
sprinkler system shall be based on hydraulic calculations, and the other 
provisions specified herein.

1.2.1   Hydraulic Design

The system shall be hydraulically designed to discharge a minimum density 
of 0.1 L/min per square meter  over the hydraulically most demanding [280] 
[_____] square meters  of floor area.  The minimum pipe size for branch 
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lines in gridded systems shall be 32 mm .  Hydraulic calculations shall be 
in accordance with the Area/Density Method of NFPA 13.

1.2.1.1   Hose Demand

An allowance for exterior hose streams of 250 L/min  shall be added to the 
sprinkler system demand at the point of connection to the existing system.  
An allowance for interior hose stations of 100 L/min  shall also be added 
to the sprinkler system demand.

1.2.1.2   Basis for Calculations

The design of the system shall be based upon a water supply with a static 
pressure of 51, and a flow of 1010 at a residual pressure of 49.  Water 
supply shall be presumed available at the point of connection to existing . 
 Hydraulic calculations shall be based upon the Hazen-Williams formula with 
a "C" value of 120 for steel piping, 150 for copper tubing, 140 for new 
cement-lined ductile-iron piping, and 100for existing underground piping.  

1.2.2   Sprinkler Spacing

Sprinklers shall be uniformly spaced on branch lines.  Maximum spacing per 
sprinkler shall not exceed 225 square meters  and 130 square feet for 
ordinary hazard. 

1.3   COORDINATION OF TRADES

Piping offsets, fittings, and any other accessories required shall be 
furnished as required to provide a complete installation and to eliminate 
interference with other construction.  Sprinkler shall be installed over 
and under ducts, piping and platforms when such equipment can negatively 
effect or disrupt the sprinkler discharge pattern and coverage.

1.4   DELIVERY AND STORAGE

All equipment delivered and placed in storage shall be housed in a manner 
to preclude any damage from the weather, humidity and temperature 
variations, dirt and dust, or other contaminants.  Additionally, all pipes 
shall either be capped or plugged until installed.

1.5   FIELD MEASUREMENTS

After becoming familiar with all details of the work, the Contractor shall 
verify all dimensions in the field, and shall advise the Contracting 
Officer of any discrepancy before performing the work.

1.6   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  
Submittals related to system configuration, hydraulic calculations, and 
equipment selection, including manufacturer's catalog data, working 
drawings, connection drawings, control diagrams and certificates shall be 
submitted concurrently as a complete package.  The package will be reviewed 
by the U.S. Army Engineer District Fire Protection Engineer.  The following 
shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Data
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Fire Protection Related Submittals; FIO.

A list of the Fire Protection Related Submittals, no later than 7 days 
after the approval of the Fire Protection Specialist.

Components and Equipment Data; GA.

Manufacturer's catalog data included with the Sprinkler System Drawings for 
all items specified herein.  The data shall be highlighted to show model, 
size, options, etc., that are intended for consideration.  Data shall be 
adequate to demonstrate compliance with all contract requirements. In 
addition, a complete equipment list that includes equipment description, 
model number and quantity shall be provided.

Hydraulic Calculations; GA.

Hydraulic calculations, including a drawing showing hydraulic reference 
points and pipe segments.

Spare Parts; FIO.

Spare parts data shall be included for each different item of material and 
equipment specified.  The data shall include a complete list of parts and 
supplies, with current unit prices and source of supply, and a list of 
parts recommended by the manufacturer to be replaced after 1 year and 3 
years of service.  A list of special tools and test equipment required for 
maintenance and testing of the products supplied by the Contractor shall be 
included.

SD-04 Drawings

Sprinkler System Drawings; GA.

Three copies of the Sprinkler System Drawings, no later than 21 days prior 
to the start of sprinkler system installation.  The Sprinkler System 
Drawings shall conform to the requirements established for working plans as 
prescribed in NFPA 13.  Drawings shall include plan and elevation views 
demonstrating that the equipment will fit the allotted spaces with 
clearance for installation and maintenance.  Each set of drawings shall 
include the following:

a.  Descriptive index of drawings in the submittal with drawings 
listed in sequence by drawing number.  A legend identifying device 
symbols, nomenclature, and conventions used.

b.  Floor plans drawn to a scale not less than 1:100  which clearly 
show locations of sprinklers, risers, pipe hangers,  sway bracing, 
inspector's test connections, drains, and other applicable details 
necessary to clearly describe the proposed arrangement.  Each type 
of fitting used and the locations of bushings, reducing couplings, 
and welded joints shall be indicated.

c.  Actual center-to-center dimensions between sprinklers on branch 
lines and between branch lines; from end sprinklers to adjacent 
walls; from walls to branch lines; from sprinkler feed mains, 
cross-mains and branch lines to finished floor and roof or 
ceiling.  A detail shall show the dimension from the sprinkler and 
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sprinkler deflector to the ceiling in finished areas.

d.  Longitudinal and transverse building sections showing typical 
branch line and cross-main pipe routing as well as elevation of 
each typical sprinkler above finished floor.

e.  Details of each type of riser assembly; pipe hanger;  and 
restraint of underground water main at point-of-entry into the 
building, and electrical devices and interconnecting wiring.

As-Built Drawings; FIO.

As-built drawings, at least 14 days after completion of the Final Tests.  
The Sprinkler System Drawings shall be updated to reflect as-built 
conditions after all related work is completed and shall be submitted on 
both lectronic file utilizing .dgn file format andreproducible full-size 
mylar film.

SD-06 Instructions

Preliminary Tests Procedures; GA.

Proposed procedures for Preliminary Tests, no later than 14 days prior to 
the proposed start of the tests.

Final Acceptance Test Procedures; GA.

Proposed procedures for Final Acceptance Test, no later than 14 days prior 
to the proposed start of the tests.

SD-07 Schedules

On-site Training Schedule; GA.

Proposed On-site Training schedule, at least 14  days prior to the start of 
related training.

Preliminary Tests; GA.

Proposed date and time to begin Preliminary Tests, submitted with the 
Preliminary Tests Procedures.

Final Acceptance Test; GA.

Proposed date and time to begin Final Acceptance Test, submitted with the 
Final Acceptance Test Procedures.  Notification shall be provided at least 
14 days prior to the proposed start of the test.  Notification shall 
include a copy of the Contractor's Material & Test Certificates.

SD-08 Statements

Fire Protection Specialist Qualifications; GA.

The name and documentation of certification of the proposed Fire Protection 
Specialists, no later than 14 days  after the Notice to Proceed and prior 
to the submittal of the sprinkler system drawings and hydraulic 
calculations.

Sprinkler System Installer Qualifications; GA.
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The name and documentation of certification of the proposed Sprinkler 
System Installer, concurrent with submittal of the Fire Protection 
Specialist Qualifications.

SD-09 Reports

Preliminary Tests Report; GA.

Three copies of the completed Preliminary Tests Reports, no later that 7 
days after the completion of the Preliminary Tests.  The Preliminary Tests 
Report shall include both the Contractor's Material and Test Certificate 
for Underground Piping and the Contractor's Material and Test Certificate 
for Aboveground Piping.  All items in the Preliminary Tests Report shall be 
signed by the Fire Protection Specialist.

Final Acceptance Test Report; GA.

Three copies of the completed Final Acceptance Tests Reports, no later that 
7 days after the completion of the Final Acceptance Tests.  All items in 
the Final Acceptance Report shall be signed by the Fire Protection 
Specialist.

SD-13 Certificates

Fire Protection Specialist Inspection; GA.;

Concurrent with the Final Acceptance Test Report, certification by the Fire 
Protection Specialist that the sprinkler system is installed in accordance 
with the contract requirements, including signed approval of the 
Preliminary and Final Acceptance Test Reports.

SD-19 Operation and Maintenance Manuals

Wet Pipe Sprinkler System; GA.

Six manuals listing step-by-step procedures required for system startup, 
operation, shutdown, and routine maintenance, at least 14 days  prior to 
field training.  The manuals shall include the manufacturer's name, model 
number, parts list, list of parts and tools that should be kept in stock by 
the owner for routine maintenance including the name of a local supplier, 
simplified wiring and controls diagrams, troubleshooting guide, and 
recommended service organization (including address and telephone number) 
for each item of equipment.  Each service organization submitted shall be 
capable of providing 4 hour on-site response to a service call on an 
emergency basis.

1.7   HYDRAULIC CALCULATIONS

Hydraulic calculations shall be as outlined in NFPA 13 except that 
calculations shall be performed by computer using software intended 
specifically for fire protection system design using the design data shown 
on the drawings.  Software that uses k-factors for typical branch lines is 
not acceptable.  Calculations shall be based on the water supply data shown 
on the drawings.  Calculations shall substantiate that the design area used 
in the calculations is the most demanding hydraulically.  Water supply 
curves and system requirements shall be plotted on semi-logarithmic graph 
paper so as to present a summary of the complete hydraulic calculation.  A 
summary sheet listing sprinklers in the design area and their respective 
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hydraulic reference points, elevations, actual discharge pressures and 
actual flows shall be provided.  Elevations of hydraulic reference points 
(nodes) shall be indicated.  Documentation shall identify each pipe 
individually and the nodes connected thereto.  The diameter, length, flow, 
velocity, friction loss, number and type fittings, total friction loss in 
the pipe, equivalent pipe length and Hazen-Williams coefficient shall be 
indicated for each pipe.  For gridded systems, calculations shall show 
peaking of demand area friction loss to verify that the hydraulically most 
demanding area is being used.  Also for gridded systems, a flow diagram 
indicating the quantity and direction of flows shall be included.  A 
drawing showing hydraulic reference points (nodes) and pipe designations 
used in the calculations shall be included and shall be independent of shop 
drawings.

1.8   FIRE PROTECTION SPECIALIST

Work specified in this section shall be performed under the supervision of 
and certified by the Fire Protection Specialist.  The Fire Protection 
Specialist shall be an individual who is a registered professional engineer 
and a Full Member of the Society of Fire Protection Engineers or who is 
certified as a Level III Technician by National Institute for Certification 
in Engineering Technologies (NICET) in the Automatic Sprinkler System 
Layout subfield of Fire Protection Engineering Technology in accordance 
with NICET 1014-7. The Fire Protection Specialist shall be regularly 
engaged in the design and installation of the type and complexity of system 
specified in the Contract documents, and shall have served in a similar 
capacity for at least three systems that have performed in the manner 
intended for a period of not less than 6 months.

1.9   SPRINKLER SYSTEM INSTALLER QUALIFICATIONS

Work specified in this section shall be performed by the Sprinkler System 
Installer.  The Sprinkler System Installer shall be regularly engaged in 
the installation of the type and complexity of system specified in the 
Contract documents, and shall have served in a similar capacity for at 
least three systems that have performed in the manner intended for a period 
of not less than 6 months.

1.10   REGULATORY REQUIREMENTS

Compliance with referenced NFPA standards is mandatory.  This includes 
advisory provisions listed in the appendices of such standards, as though 
the word "shall" had been substituted for the word "should" wherever it 
appears.  In the event of a conflict between specific provisions of this 
specification and applicable NFPA standards, this specification shall 
govern.  Reference to "authority having jurisdiction" shall be interpreted 
to mean the Contracting Officer.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Materials and equipment shall be standard products of a manufacturer 
regularly engaged in the manufacture of such products and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.

2.2   NAMEPLATES
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All equipment shall have a nameplate that identifies the manufacturer's 
name, address, type or style, model or serial number, and catalog number.

2.3   REQUIREMENTS FOR FIRE PROTECTION SERVICE

Materials and Equipment shall have been tested by Underwriters 
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory 
Mutual and listed in FM P7825a and FM P7825b.  Where the terms "listed" or 
"approved" appear in this specification, such shall mean listed in UL Fire 
Prot Dir or FM P7825a and FM P7825b

2.4   UNDERGROUND PIPING COMPONENTS

2.4.1   Pipe

Piping from the backflow preventer to a point 1500 mm  outside the building 
wall shall be ductile iron with a rated working pressure of [1034] [1207] 
[_____] kPa  conforming to AWWA C151, with cement mortar lining conforming 
to AWWA C104.  Piping more than 1500 mm  outside the building walls shall 
comply with Section 02510 WATER DISTRIBUTION SYSTEM.

2.4.2   Fittings and Gaskets

Fittings shall be ductile iron conforming to AWWA C110. Gaskets shall be 
suitable in design and size for the pipe with which such gaskets are to be 
used.  Gaskets for ductile iron pipe joints shall conform to AWWA C111.

2.4.3   Gate Valve and Indicator Posts

Gate valves for underground installation shall be of the inside screw type 
with counter-clockwise rotation to open.  Where indicating type valves are 
shown or required, indicating valves shall be gate valves with an approved 
indicator post of a length to permit the top of the post to be located 900 
mm  above finished grade.  Gate valves and indicator posts shall be listed 
in UL Fire Prot Dir or FM P7825a and FM P7825b.

2.5   ABOVEGROUND PIPING COMPONENTS

Aboveground piping shall be steel .

2.5.1   Steel Piping Components

2.5.1.1   Steel Pipe

Except as modified herein, steel pipe shall be black as permitted by NFPA 13
 and shall conform to applicable provisions of ASTM A 795, ASTM A 53, or 
ASTM A 135.  Pipe in which threads or grooves are cut shall be Schedule 40 
or shall be listed by Underwriters' Laboratories to have a corrosion 
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.  
Pipe shall be marked with the name of the manufacturer, kind of pipe, and 
ASTM designation.

2.5.1.2   Fittings for Non-Grooved Steel Pipe

Fittings shall be cast iron conforming to ASME B16.4, steel conforming to 
ASME B16.9 or ASME B16.11, or malleable iron conforming to ASME B16.3. 
Galvanized fittings shall be used for piping systems or portions of piping 
systems utilizing galvanized piping.  Fittings into which sprinklers, drop 
nipples or riser nipples (sprigs) are screwed shall be threaded type.  
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Plain-end fittings with mechanical couplings, fittings that use steel 
gripping devices to bite into the pipe and segmented welded fittings shall 
not be used.

2.5.1.3   Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not less than 1200 kPa  service 
and shall be the product of the same manufacturer.  Fitting and coupling 
houses shall be malleable iron conforming to ASTM A 47M , Grade 32510; 
ductile iron conforming to ASTM A 536, Grade 65-45-12.  Gasket shall be the 
flush type that fills the entire cavity between the fitting and the pipe.  
Nuts and bolts shall be heat-treated steel conforming to ASTM A 183 and 
shall be cadmium plated or zinc electroplated.

2.5.1.4   Flanges

Flanges shall conform to NFPA 13 and ASME B16.1.  Gaskets shall be 
non-asbestos compressed material in accordance with ASME B16.21, 1.6 mm  
thick, and full face or self-centering flat ring type.  Bolts shall conform 
to ASME B18.2.1 and nuts shall be hexagon type conforming to ASME B18.2.2.

2.5.2   Pipe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and 
of the type suitable for the application, construction, and pipe type and 
sized involved.

2.5.3   Valves

2.5.3.1   Control Valve and Gate Valve

Manually operated sprinkler control valve and gate valve shall be outside 
stem and yoke (OS&Y) type and shall be listed in [AM#1]UL Fire Prot Dir or 
FM P7825a and FM P7825b.

2.5.3.2   Check Valve

Check valve 50 mm  and larger shall be listed in [AM#1]UL Fir Prot Dir or 
FM P7825a and FM P7825b.  Check valves 100 mm  and larger shall be of the 
swing type with flanged cast iron body and flanged inspection plate, shall 
have a clear waterway and shall meet the requirements of MSS SP-71, for 
Type 3 or 4.

2.5.3.3   Hose Valve

Valve shall comply with UL 668 and shall have a minimum rating of 2070 kPa . 
 Valve shall be non-rising stem, all bronze, 90 degree angle type, with 65 
mm  American National Standard Fire Hose Screw Thread (NH) male outlet in 
accordance with NFPA 1963.  Hose valve shall be provided with 65 to 40 mm  
reducer.  Hose valves shall be equipped with lugged cap with drip drain, 
cap gasket and chain.  Valve finish shall be polished chrome plated.

2.6   ALARM CHECK VALVE ASSEMBLY

Assembly shall include an alarm check valve, standard trim piping, pressure 
gauges, bypass, retarding chamber, testing valves, main drain, and other 
components as required for a fully operational system.

2.7   WATERFLOW ALARM
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Electrically operated, exterior-mounted, waterflow alarm bell shall be 
provided and installed in accordance with NFPA 13.  Waterflow alarm bell 
shall be rated 24 VDC and shall be connected to the Fire Alarm Control 
Panel(FACP) in accordance with Section 13851 FIRE DETECTION AND ALARM 
SYSTEM, ADDRESSABLE 

2.8   ALARM INITIATING AND SUPERVISORY DEVICES

2.8.1   Sprinkler Waterflow Indicator Switch, Vane Type

Switch shall be vane type with a pipe saddle and cast aluminum housing.  
The electro-mechanical device shall include a flexible, low-density 
polyethylene paddle conforming to the inside diameter of the fire 
protection pipe.  The device shall sense water movements and be capable of 
detecting a sustained flow of 38 L/min  or greater.  The device shall 
contain a retard device adjustable from 0 to 90 seconds to reduce the 
possibility of false alarms caused by transient flow surges.  The switch 
shall be tamper resistant and contain two SPDT (Form C) contacts arranged 
to transfer upon removal of the housing cover, and shall be equipped with a 
silicone rubber gasket to assure positive water seal and a dustproof cover 
and gasket to seal the mechanism from dirt and moisture.

2.8.2   Valve Supervisory (Tamper) Switch

Switch shall be suitable for mounting to the type of control valve to be 
supervised open.  The switch shall be tamper resistant and contain one set 
of SPDT (Form C) contacts arranged to transfer upon removal of the housing 
cover or closure of the valve of more than two rotations of the valve stem.

2.9   FIRE DEPARTMENT CONNECTION

Fire department connection shall be flush type with cast brass body, 
matching wall escutcheon lettered "Auto Spkr" with a chromium plated 
finish.  The connection shall have two inlets with individual self-closing 
clappers, caps with drip drains and chains.  Female inlets shall have 65 mm 
 diameter American National Fire Hose Connection Screw Threads (NH) per 
NFPA 1963 .

2.10   SPRINKLERS

Sprinklers with internal O-rings shall not be used.  Sprinklers shall be 
used in accordance with their listed spacing limitations.  Temperature 
classification shall be ordinary .  Sprinklers in high heat areas including 
attic spaces or in close proximity to unit heaters shall have temperature 
classification in accordance with NFPA 13.  Orifice of extended coverage 
sprinklers shall not exceed 13.5 mm .

2.10.1   Concealed Sprinkler

Concealed sprinkler shall be white polyester and shall have a nominal 12.7 
mm  or 13.5 mm  orifice.

2.10.2   Pendent Sprinkler

Pendent sprinkler shall be of the fusible strut or glass bulb type, 
quick-response type with nominal 12.7 mm  orifice.  Pendent sprinklers 
shall have a white polyester finish.
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2.10.3   Upright Sprinkler

Upright sprinkler shall be brass and shall have a nominal 12.7 mm  or 13.5 
mm  orifice.

2.10.4   Sidewall Sprinkler

Sidewall sprinkler shall have a nominal 12.7 mm  orifice.  Sidewall 
sprinkler shall have a polished chrome finish.  Sidewall sprinkler shall be 
the quick-response type.

2.10.5   Corrosion Resistant Sprinkler

Corrosion resistant sprinkler shall be the pendent type installed in 
locations as indicated.  Corrosion resistant coatings shall be 
factory-applied by the sprinkler manufacturer.

2.11   DISINFECTING MATERIALS

2.11.1   Liquid Chlorine

Liquid chlorine shall conform to AWWA B301.

2.11.2   Hypochlorites

Calcium hypochlorite and sodium hypochlorite shall conform to AWWA B300.

2.12   ACCESSORIES

2.12.1   Sprinkler Cabinet

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be 
packed in a suitable metal or plastic cabinet.  Spare sprinklers shall be 
representative of, and in proportion to, the number of each type and 
temperature rating of the sprinklers installed.  At least one wrench of 
each type required shall be provided.

2.12.2   Pendent Sprinkler Escutcheon

Escutcheon shall be one-piece metallic type with a depth of less than 20 mm 
 and suitable for installation on pendent sprinklers.  The escutcheon shall 
have a factory finish that matches the pendent sprinkler heads.

2.12.3   Pipe Escutcheon

Escutcheon shall be polished chromium-plated zinc alloy, or polished 
chromium-plated copper alloy.  Escutcheons shall be either one-piece or 
split-pattern, held in place by internal spring tension or set screw.

2.12.4   Sprinkler Guard

Guard shall be a steel wire cage designed to encase the sprinkler and 
protect it from mechanical damage.  Guards shall be provided on sprinklers 
located as indicated.

2.12.5   Identification Sign

Valve identification sign shall be minimum 150 mm wide x 50 mm high  with 
enamel baked finish on minimum 1.214 mm  steel or 0.6 mm  aluminum with red 
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letters on a white background or white letters on red background.  Wording 
of sign shall include, but not be limited to "main drain," "auxiliary 
drain," "inspector's test," "alarm test," "alarm line," and similar wording 
as required to identify operational components.

2.13   FLOW TEST EQUIPMENT

The test kit shall consist of one 4 1/2" chrome plated pitot tube; one 2" 
chrome plated pitot tube; an extended air chamber; a 2 1/2" chrome plated, 
dual tapped hydrant cap; a double bleeder valve assembly with brass knobs; 
a cleanable, 3 piston pressure snubber; two inspector's pressure test 
gauges (oil filled) with  3" dials, removal cap over bezel, a .5% accuracy 
over the full scale, and a recalibrator screw for zero adjustment; and a 
universal hydrant wrench.  All components (except the hydrant wrench) shall 
come and fit in a polypropylene pin hinged carrying case with contoured 
interior foam. 

2.14   O&M STORAGE CABINET

The cabinet shall be an industrial grade, gray colored, preassembled unit 
with a 16 gauge steel frame; 22 gauge steel sides, back, bottom, and 
shelves; and 20 gauge top and doors. The doors shall have partially 
concealed, heavy duty, four knuckle steel butt hinges and a three point 
locking mechanism. Lock shall be keyed to duplicate mechanical room door. 
Shelves (2 each) shall be 24" deep with a 200 lb load rating. Shelves shall 
be capable of repositioning on 2" increments seating firmly on sturdy, 
welded strips. The free standing cabinet shall measure 36" wide x 24" deep 
x 42" high.

2.15   DOUBLE-CHECK VALVE BACKFLOW PREVENTION ASSEMBLY

Double-check backflow prevention assembly shall comply with ASSE 1015.  The 
assembly shall have a bronze, cast-iron or stainless steel body with 
flanged ends.  The assembly shall include OS&Y shutoff valves on the inlet 
and outlet, 2-positive-seating check valve for continuous pressure 
application, and four test cocks.  Assemblies shall be rated for working 
pressure of [1034] [1207] [_____] kPa ([150] [175] [_____] psi)  The 
maximum pressure loss shall be 40 kPa  at a flow rate equal to the 
sprinkler water demand, at the location of the assembly.

PART 3   EXECUTION

3.1   FIRE PROTECTION RELATED SUBMITTALS

The Fire Protection Specialist shall prepare a list of the submittals from 
the Contract Submittal Register that relate to the successful installation 
of the sprinkler systems(s).  The submittals identified on this list shall 
be accompanied by a letter of approval signed and dated by the Fire 
Protection Specialist when submitted to the Government.

3.2   INSTALLATION REQUIREMENTS

The installation shall be in accordance with the applicable provisions of 
NFPA 13, NFPA 24 and publications referenced therein.  Installation of 
in-rack sprinklers shall comply with applicable provisions of NFPA 231C.

3.3   INSPECTION BY FIRE PROTECTION SPECIALIST 

SECTION 13930  Page 13



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

 The Fire Protection Specialist shall inspect the sprinkler system 
periodically during the installation to assure that the sprinkler system is 
being provided and installed in accordance with the contract requirements.  
The Fire Protection Specialist shall witness the preliminary and final 
tests, and shall sign the test results.  The Fire Protection Specialist, 
after completion of the system inspections and a successful final test, 
shall certify in writing that the system has been installed in accordance 
with the contract requirements.  Any discrepancy shall be brought to the 
attention of the Contracting Officer in writing, no later than three 
working days after the discrepancy is discovered.

3.4   ABOVEGROUND PIPING INSTALLATION

3.4.1   Piping in Exposed Areas

Exposed piping shall be installed so as not to diminish exit access widths, 
corridors or equipment access.  Exposed horizontal piping, including drain 
piping, shall be installed to provide maximum headroom.

3.4.2   Piping in Finished Areas

In areas with suspended or dropped ceilings and in areas with concealed 
spaces above the ceiling, piping shall be concealed above ceilings.  Piping 
shall be inspected, tested and approved before being concealed.  Risers and 
similar vertical runs of piping in finished areas shall be concealed.

3.4.3   Pendent Sprinklers

Drop nipples to pendent sprinklers shall consist of minimum 25 mm  pipe 
with a reducing coupling into which the sprinkler shall be threaded.  
Hangers shall be provided on arm-overs to drop nipples supplying pendent 
sprinklers when the arm-over exceeds 300 mm .  Where sprinklers are 
installed below suspended or dropped ceilings, drop nipples shall be cut 
such that sprinkler ceiling plates or escutcheons are of a uniform depth 
throughout the finished space.  The outlet of the reducing coupling shall 
not extend more than 25 mm  below the underside of the ceiling.  On pendent 
sprinklers installed below suspended or dropped ceilings, the distance from 
the sprinkler deflector to the underside of the ceiling shall not exceed 
100 mm .  Recessed pendent sprinklers shall be installed such that the 
distance from the sprinkler deflector to the underside of the ceiling shall 
not exceed the manufacturer's listed range and shall be of uniform depth 
throughout the finished area.

3.4.3.1   Pendent Sprinkler Locations

Pendent sprinklers in suspended ceilings shall be a minimum of 150 mm  from 
ceiling grid.

3.4.4   Upright Sprinklers

Riser nipples or "sprigs" to upright sprinklers shall contain no fittings 
between the branch line tee and the reducing coupling at the sprinkler. 
Riser nipples exceeding 750 mm  in length shall be individually supported.

3.4.5   Pipe Joints

Pipe joints shall conform to NFPA 13, except as modified herein.  Not more 
than four threads shall show after joint is made up.  Welded joints will be 
permitted, only if welding operations are performed as required by NFPA 13 
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at the Contractor's fabrication shop, not at the project construction site. 
 Flanged joints shall be provided where indicated or required by NFPA 13.  
Grooved pipe and fittings shall be prepared in accordance with the 
manufacturer's latest published specification according to pipe material, 
wall thickness and size.  Grooved couplings and fittings shall be from the 
same manufacturer.

3.4.6   Reducers

Reductions in pipe sizes shall be made with one-piece tapered reducing 
fittings.  The use of grooved-end or rubber-gasketed reducing couplings 
will not be permitted.  When standard fittings of the required size are not 
manufactured, single bushings of the face type will be permitted.  Where 
used, face bushings shall be installed with the outer face flush with the 
face of the fitting opening being reduced.  Bushings shall not be used in 
elbow fittings, in more than one outlet of a tee, in more than two outlets 
of a cross, or where the reduction in size is less than 15 mm(1/2 inch) .

3.4.7   Pipe Penetrations

Cutting structural members for passage of pipes or for pipe-hanger 
fastenings will not be permitted.  Pipes that must penetrate concrete or 
masonry walls or concrete floors shall be core-drilled and provided with 
pipe sleeves.  Each sleeve shall be Schedule 40 galvanized steel, ductile 
iron or cast iron pipe and shall extend through its respective wall or 
floor and be cut flush with each wall surface.  Sleeves shall provide 
required clearance between the pipe and the sleeve per NFPA 13.  The space 
between the sleeve and the pipe shall be firmly packed with mineral wool 
insulation.  Where pipes pass through fire walls, fire partitions, or 
floors, a fire seal shall be placed between the pipe and sleeve in 
accordance with Section 07840 FIRESTOPPING.  In penetrations which are not 
fire-rated or not a floor penetration, the space between the sleeve and the 
pipe shall be sealed at both ends with plastic waterproof cement which will 
dry to a firm but pliable mass or with a mechanically adjustable segmented 
elastomer seal.

3.4.8   Escutcheons

Escutcheons shall be provided for pipe penetration of ceilings and walls. 
Escutcheons shall be securely fastened to the pipe at surfaces through 
which piping passes.

3.4.9   Inspector's Test Connection

Unless otherwise indicated, test connection shall consist of 25 mm  pipe 
connected at the riser as a combination test and drain valve; a test valve 
located approximately 2 meters  above the floor; a smooth bore brass outlet 
equivalent to the smallest orifice sprinkler used in the system; and a 
painted metal identification sign affixed to the valve with the words 
"Inspector's Test."  The discharge orifice shall be located outside the 
building wall directed so as not to cause damage to adjacent construction 
or landscaping during full flow discharge.

3.4.10   Drains

Main drain piping shall be provided to discharge at a safe point outside 
the building and shall be installed in a manner such that no damage will 
not cause damage to adjacent construction or landscaping during full flow 
discharge.  Auxiliary drains shall be provided as required by NFPA 13 
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except that drain valves shall be used where drain plugs are otherwise 
permitted.  Where branch lines terminate at low points and form trapped 
sections, such branch lines shall be manifolded to a common drain line.

3.4.11   Installation of Fire Department Connection

Connection shall be mounted on the exterior wall approximately 900 mm  
above finished grade .  The piping between the connection and the check 
valve shall be provided with an automatic drip in accordance with NFPA 13 
and arranged to drain to the outside.

3.4.12   Identification Signs

Signs shall be affixed to each control valve, inspector test valve, main 
drain, auxiliary drain, test valve, and similar valves as appropriate or as 
required by NFPA 13.  Hydraulic design data nameplates shall be permanently 
affixed to each sprinkler riser as specified in NFPA 13.

3.5   UNDERGROUND PIPING INSTALLATION

The fire protection water main shall be laid, and joints anchored, in 
accordance with NFPA 24.  Minimum depth of cover shall be [900] [_____] mm . 
 The supply line shall terminate inside the building with a flanged piece, 
the bottom of which shall be set not less than 150 mm  above the finished 
floor.  A blind flange shall be installed temporarily on top of the flanged 
piece to prevent the entrance of foreign matter into the supply line.  A 
concrete thrust block shall be provided at the elbow where the pipe turns 
up toward the floor.  In addition, joints shall be anchored in accordance 
with NFPA 24 using pipe clamps and steel rods from the elbow to the flange 
above the floor and from the elbow to a pipe clamp in the horizontal run of 
pipe.  Buried steel components shall be provided with a corrosion 
protective coating in accordance with AWWA C203.  Piping more than 1500 mm  
outside the building walls shall meet the requirements of Section 02510 
WATER DISTRIBUTION SYSTEM.

3.6   EARTHWORK

Earthwork shall be performed in accordance with applicable provisions of 
Section 02315 EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS.

3.7   ELECTRICAL WORK

Alarm signal wiring connected to the building fire alarm control system 
shall be in accordance with Section 13851 Fire Alarm and Detection system, 
Addressable Wiring color code shall remain uniform throughout the system. 

3.8   DISINFECTION

After all system components are installed and hydrostatic test(s) are 
successfully completed, each portion of the sprinkler system to be 
disinfected shall be thoroughly flushed with potable water until all 
entrained dirt and other foreign materials have been removed before 
introducing chlorinating material.  Flushing shall be conducted by removing 
the flushing fitting of the cross mains and of the grid branch lines, and 
then back-flushing through the sprinkler main drains.  The chlorinating 
material shall be hypochlorites or liquid chlorine.  Water chlorination 
procedure shall be in accordance with AWWA M20.  The chlorinating material 
shall be fed into the sprinkler piping at a constant rate of 50 parts per 
million (ppm).  A properly adjusted hypochlorite solution injected into the 
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system with a hypochlorinator, or liquid chlorine injected into the system 
through a solution-fed chlorinator and booster pump shall be used.  
Chlorination application shall continue until the entire system if filled.  
The water shall remain in the system for a minimum of 24 hours.  Each valve 
in the system shall be opened and closed several times to ensure its proper 
disinfection.  Following the 24-hour period, no less than 25 ppm chlorine 
residual shall remain in the system.  The system shall then be flushed with 
clean water until the residual chlorine is reduced to less than one part 
per million.  Samples of water in disinfected containers for bacterial 
examination will be taken from several system locations which are approved 
by the Contracting Officer.  Samples shall be tested for total coliform 
organisms (coliform bacteria, fecal coliform, streptococcal, and other 
bacteria) in accordance with AWWA EWW.  The testing method shall be either 
the multiple-tube fermentation technique or the membrane-filter technique.  
The disinfection shall be repeated until tests indicate the absence of 
coliform organisms (zero mean coliform density per 100 milliliters) in the 
samples for at least 2 full days.  The system will not be accepted until 
satisfactory bacteriological results have been obtained.  After the 
successful completion, all sprinklers or plugs and gravity flush all drops 
or trapped piping.

3.9   PIPE COLOR CODE MARKING

Color code marking of piping shall be as specified in Section 09900 
PAINTING, GENERAL.

3.10   PRELIMINARY TESTS

The system, including the underground water mains, and the aboveground 
piping and system components, shall be tested to assure that equipment and 
components function as intended.  The underground and aboveground interior 
piping systems and attached appurtenances subjected to system working 
pressure shall be tested in accordance with NFPA 13 and NFPA 24.  Upon 
completion of specified tests, the Contractor shall complete certificates 
as specified in paragraph SUBMITTALS.

3.10.1   Underground Piping

3.10.1.1   Flushing

Underground piping shall be flushed in accordance with NFPA 24.  This 
includes the requirement to flush the lead-in connection to the fire 
protection system at a flow rate not less that the calculated maximum water 
demand rate of the system.

3.10.1.2   Hydrostatic Testing

New underground piping shall be hydrostatically tested in accordance with 
NFPA 24.  The allowable leakage shall be measured at the specified test 
pressure by pumping from a calibrated container.  The amount of leakage at 
the joints shall not exceed 1.89 liters  per hour per 100 gaskets or 
joints, regardless of pipe diameter.

3.10.2   Aboveground Piping

3.10.2.1   Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance with NFPA 
13 at not less than 1400 kPa  or 350 kPa  in excess of maximum system 
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operating pressure and shall maintain that pressure without loss for 2 
hours.  There shall be no drop in gauge pressure or visible leakage when 
the system is subjected to the hydrostatic test.  The test pressure shall 
be read from a gauge located at the low elevation point of the system or 
portion being tested.

3.10.3   Testing of Alarm Devices

Each alarm switch shall be tested by flowing water through the inspector's 
test connection.  Each water-operated alarm devices shall be tested to 
verify proper operation.

3.10.4   Main Drain Flow Test

Following flushing of the underground piping, a main drain test shall be 
made to verify the adequacy of the water supply.  Static and residual 
pressures shall be measured using the flow test equipment furnished under 
paragraph 2.13 andrecorded on the certificate specified in paragraph 
SUBMITTALS.  In addition, a main drain test shall be conducted each time 
after a main control valve is shut and opened.

3.11   FINAL ACCEPTANCE TEST

Final Acceptance Test shall begin only when the Preliminary Test Report has 
been approved.  The Fire Protection Specialist shall conduct the Final 
Acceptance Test and shall provide a complete demonstration of the operation 
of the system.  This shall include operation of control valves and flowing 
of inspector's test connections to verify operation of associated waterflow 
alarm switches.  After operation of control valves has been completed, the 
main drain test shall be repeated to assure that control valves are in the 
open position.  In addition, the representative shall have available copies 
of as-built drawings and certificates of tests previously conducted.  The 
installation shall not be considered accepted until identified 
discrepancies have been corrected and test documentation is properly 
completed and received.

3.12   ON-SITE TRAINING

The Fire Protection Specialist shall conduct a training course for 
operating and maintenance personnel as designated by the Contracting 
Officer.  Training shall be provided for a period of 4 hours of normal 
working time and shall start after the system is functionally complete but 
prior to the Preliminary Tests and Final Acceptance Test.  The On-Site 
Training shall cover all of the items contained in the approved Operating 
and Maintenance Instructions.

        -- End of Section --
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SECTION 15400

PLUMBING, GENERAL PURPOSE
08/94

ADMENDMENT NO. 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 700 (1995; Apx C) Specifications for 
Fluorocarbon and Other Refrigerants

ARI 1010 (1994) Self-Contained, 
Mechanically-Refrigerated Drinking-Water 
Coolers

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.10.1 (1993; Z21.10.1a; Z21.10.1b; Z21.10.1c) 
Gas Water Heaters Vol. I Storage Water 
Heaters with Input Ratings of 75,000 Btu 
Per Hour or Less

ANSI Z21.10.3 (1998) Gas Water Heaters Vol. III, Storage 
Water Heaters  with Input Ratings Above 
75,000 Btu Per Hour, Circulating and 
Instantaneous Water Heaters

ANSI Z21.22 (1986; Z21.22a) Relief Valves and 
Automatic Gas Shutoff Devices for Hot 
Water Supply Systems

ANSI Z21.56 (1994; Z21.56a) Gas-Fired Pool Heaters

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 47M (1990; R 1996) Ferritic Malleable Iron 
Castings (Metric)

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 105/A 105M (1998) Carbon Steel Forgings for Piping 
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Applications

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/A 193M (1999) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 515/A 515M (1997) Pressure Vessel Plates, Carbon 
Steel, for Intermediate- and 
Higher-Temperature Service

ASTM A 516/A 516M (1990; R 1996) Pressure Vessel Plates, 
Carbon Steel, for Moderate- and 
Lower-Temperature Service

ASTM A 518 (1992; R 1997) Corrosion-Resistant 
High-Silicon Iron Castings

ASTM A 518M (1992; R 1997) Corrosion-Resistant 
High-Silicon Iron Castings (Metric)

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 733 (1999) Welded and Seamless Carbon Steel 
and Austenitic Stainless Steel Pipe Nipples

ASTM A 888 (1998) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

ASTM B 32 (1996) Solder Metal

ASTM B 42 (1996) Seamless Copper Pipe, Standard Sizes

ASTM B 43 (1996) Seamless Red Brass Pipe, Standard 
Sizes

ASTM B 75 (1997) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 88M (1996) Seamless Copper Water Tube (Metric)

ASTM B 111 (1998) Copper and Copper-Alloy Seamless 
Condenser Tubes and Ferrule Stock

ASTM B 117 (1997) Operating Salt Spray (FOG) Apparatus

ASTM B 152 (1997a) Copper Sheet, Strip, Plate, and 
Rolled Bar

ASTM B 152M (1997a) Copper Sheet, Strip, Plate, and 
Rolled Bar (Metric)

ASTM B 306 (1996) Copper Drainage Tube (DWV)

ASTM B 370 (1998) Copper Sheet and Strip for Building 
Construction
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ASTM B 584 (1998a) Copper Alloy Sand Castings for 
General Applications

ASTM B 813 (1993) Liquid and Paste Fluxes for 
Soldering Applications of Copper and 
Copper Alloy Tube

ASTM B 828 (1998) Making Capillary Joints by 
Soldering of Copper and Copper Alloy Tube 
and Fittings

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil 
Pipe and Fittings

ASTM C 920 (1998) Elastomeric Joint Sealants

ASTM C 1053 (1990; R 1995el) Borosilicate Glass Pipe 
and Fittings for Drain, Waste, and Vent 
(DWV) Applications

ASTM D 638 (1998) Tensile Properties of Plastics

ASTM D 638M (1998) Tensile Properties of Plastics 
(Metric)

ASTM D 1004 (1994a) Initial Tear Resistance of Plastic 
Film and Sheeting

ASTM D 1248 (1984; R 1989) Polyethylene Plastics 
Molding and Extrusion Materials

ASTM D 1785 (1996b) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2000 (1999) Rubber Products in Automotive 
Applications

ASTM D 2235 (1996a) Solvent Cement for 
Acrylonitrile-Butadiene-Styrene (ABS) 
Plastic Pipe and Fittings

ASTM D 2239 (1996a) Polyethylene (PE) Plastic Pipe 
(SIDR-PR) Based on Controlled Inside 
Diameter

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SDR Series)

ASTM D 2447 (1995) Polyethylene (PE) Plastic Pipe, 
Schedules 40 and 80, Based on Outside 
Diameter

ASTM D 2464 (1996a) Threaded Poly(Vinyl Chloride) 
(PVC) Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1997) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40
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ASTM D 2467 (1998a) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 80

ASTM D 2485 (1991; R 1996) Evaluating Coatings for 
High Temperature Service

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems

ASTM D 2657 (1997) Heat Fusing Joining Polyolefin Pipe 
and Fittings

ASTM D 2661 (1997a) Acrylonitrile-Butadiene-Styrene 
(ABS) Schedule 40 Plastic Drain, Waste, 
and Vent Pipe and Fittings

ASTM D 2665 (1998) Poly(Vinyl Chloride) (PVC) Plastic 
Drain, Waste, and Vent Pipe and Fittings

ASTM D 2672 (1996a) Joints for IPS PVC Pipe Using 
Solvent Cement

ASTM D 2683 (1998) Socket-Type Polyethylene Fittings 
for Outside Diameter-Controlled 
Polyethylene Pipe and Tubing

ASTM D 2737 (1996a) Polyethylene (PE) Plastic Tubing

ASTM D 2822 (1991; R 1997el) Asphalt Roof Cement

ASTM D 2846/D 2846M (1997) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Hot- and Cold-Water 
Distribution Systems

ASTM D 2855 (1996) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

ASTM D 2996 (1995) Filament-Wound "Fiberglass" 
(Glass-Fiber-Reinforced 
Thermosetting-Resin) Pipe

ASTM D 3035 (1995) Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Controlled Outside 
Diameter

ASTM D 3122 (1995) Solvent Cements for Styrene-Rubber 
(SR) Plastic Pipe and Fittings

ASTM D 3138 (1995) Solvent Cements for Transition 
Joints Between 
Acrylonitrile-Butadiene-Styrene (ABS) and 
Poly(Vinyl Chloride) (PVC) Non-Pressure 
Piping Components

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes 
Using Flexible Elastomeric Seals

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic 
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Pipes Using Flexible Elastomeric Seals

ASTM D 3261 (1997) Butt Heat Fusion Polyethylene (PE) 
Plastic Fittings for Polyethylene (PE) 
Plastic Pipe and Tubing

ASTM D 3308 (1997) PTFE Resin Skived Tape

ASTM D 3311 (1994) Drain, Waste, and Vent (DWV) 
Plastic Fittings Patterns

ASTM D 4060 (1995) Abrasion Resistance of Organic 
Coatings by the Taber Abraser

ASTM D 4101 (1996a) Propylene Plastic Injection and 
Extrusion Materials

ASTM D 4551 (1996) Poly(Vinyl Chloride) (PVC) Plastic 
Flexible Concealed Water-Containment 
Membrane

ASTM E 1 (1998) ASTM Thermometers

ASTM E 96 (1995) Water Vapor Transmission of 
Materials

ASTM F 409 (1998) Thermoplastic Accessible and 
Replaceable Plastic Tube and Tubular 
Fittings

ASTM F 437 (1997) Threaded Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 80

ASTM F 438 (1997) Socket-Type Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 40

ASTM F 439 (1998) Socket-Type Chlorinated Poly(Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 80

ASTM F 441/F 441M (1997) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe, Schedules 40 and 80

ASTM F 442/F 442M (1997) Chlorinated Poly(Vinyl Chloride) 
(CPVC) Plastic Pipe (SDR-PR)

ASTM F 477 (1996a) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

ASTM F 493 (1997) Solvent Cements for Chlorinated 
Poly(Vinyl Chloride) (CPVC) Plastic Pipe 
and Fittings

ASTM F 628 (1997ael) Acrylonitrile-Butadiene-Styrene 
(ABS) Schedule 40 Plastic Drain, Waste, 
and Vent Pipe with a Cellular Core
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ASTM F 891 (1998) Coextruded Poly(Vinyl Chloride) 
(PVC) Plastic Pipe with a Cellular Core

ASTM F 1290 (1998a) Electrofusion Joining Polyolefin 
Pipe and Fittings

ASTM F 1760 (1997) Coextruded Poly(Vinyl Chloride) 
(PVC) Non-Pressure Plastuc Pipe Having 
Reprocessed-Recycled Content

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 34 (1992; Addenda a-j) Number Designation and 
Safety Classification of Refrigerants

ASHRAE 90.1 (1989; 90.1b; 90.1c; 90.1d; 90.1e; 90.1g; 
90.1i; 90.1l-1995; 90.1m-1995; 90.1n-1997) 
Energy Efficient Design of New Buildings 
Except Low-Rise Residential Buildings

ASME INTERNATIONAL (ASME)

ASME A112.1.2 (1991; R 1998) Air Gaps in Plumbing Systems

ASME A112.6.1M (1997) Supports for Off-the-Floor Plumbing 
Fixtures for Public Use

ASME A112.14.1 (1975; R 1998) Backwater Valves

ASME A112.18.1M (1996) Plumbing Fixture Fittings

ASME A112.19.1M (1994; Errata 97, Supplement 1998) 
Enameled Cast Iron Plumbing Fixtures

ASME A112.19.2M 1998 Vitreous China Plumbing Fixtures

ASME A112.19.3M (1987; R 1996) Stainless Steel Plumbing 
Fixtures (Designed for Residential Use)

ASME A112.19.4M (1994; 1997 and 1998) Porcelain Enameled 
Formed Steel Plumbing Fixtures

ASME A112.21.1M (1991; R 1998) Floor Drains

ASME A112.21.2M (1983) Roof Drains

ASME A112.36.2M (1991; R 1998) Cleanouts

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME B16.4 (1992) Gray Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pipe Flanges and Flanged 
Fittings NPS 1/2 thru NPS 24
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ASME B16.12 (1998) Cast Iron Threaded Drainage Fittings

ASME B16.15 (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995; B16.22a) Wrought Copper and Copper 
Alloy Solder Joint Pressure Fittings

ASME B16.23 (1992; Errata Jan 1994) Cast Copper Alloy 
Solder Joint Drainage Fittings - DWV

ASME B16.24 (1991; R 1998) Cast Copper Alloy Pipe 
Flanges, Class 150, 300, 400, 600, 900, 
1500, and 2500, and Flanged Fittings, 
Class 150 and 300

ASME B16.29 (1994) Wrought Copper and Wrought Copper 
Alloy Solder Joint Drainage Fittings - DWV

ASME B16.34 (1997) Valves - Flanged, Threaded, and 
Welding End

ASME B16.39 (1986; R 1998) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B19.3 (1991; B19.3a; B19.3b) Safety Standard for 
Compressors for Process Industries

ASME B31.1 (1998) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code; 
Section VIII, Pressure Vessels Division 1 
- Basic Coverage

ASME BPV IX (1998) Boiler and Pressure Vessel Code; 
Section IX, Welding and Brazing 
Qualifications

ASME CSD-1 (1998) Controls and Safety Devices for 
Automatically Fired Boilers

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1001 (1990) Pipe Applied Atmospheric Type 
Vacuum Breakers

ASSE 1002 (1986) Water Closet Flush Tank Ball Cocks
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ASSE 1003 (1995) Water Pressure Reducing Valves for 
Domestic Water Supply Systems

ASSE 1005 (1986) Water Heater Drain Valves - 
3/4-Inch Iron Pipe Size

ASSE 1006 (1989) Residential Use (Household) 
Dishwashers

ASSE 1011 (1995) Hose Connection Vacuum Breakers

ASSE 1012 (1995) Backflow Preventers with 
Intermediate Atmospheric Vent

ASSE 1013 (1993) Reduced Pressure Principle Backflow 
Preventers

ASSE 1018 (1986) Trap Seal Primer Valves Water 
Supply Fed

ASSE 1037 (1990; Rev thru Mar 1990) Pressurized 
Flushing Devices (Flushometers) for 
Plumbing Fixtures

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA EWW (1995) Standard Methods for the 
Examination of Water and Wastewater

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA C105 (1993) Polyethylene Encasement for 
Ductile-Iron Pipe Systems

AWWA C203 (1997) Coal-Tar Protective Coatings and 
Linings for Steel Water Pipelines - Enamel 
and Tape - Hot-Applied

AWWA C606 (1997) Grooved and Shouldered Joints

AWWA C700 (1995) Cold-Water Meters - Displacement 
Type, Bronze Main Case

AWWA D100 (1996) Welded Steel Tanks for Water Storage

AWWA M20 (1973) Manual:  Water Chlorination 
Principles and Practices

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS B2.2 (1991) Brazing Procedure and Performance 
Qualification

CAST IRON SOIL PIPE INSTITUTE (CISPI)
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CISPI 301 (1997) Hubless Cast Iron Soil Pipe and 
Fittings for Sanitary and Storm Drain, 
Waste, and Vent Piping Applications

CISPI 310 (1997) Coupling for Use in Connection with 
Hubless Cast Iron Soil Pipe and Fittings 
for Sanitary and Storm Drain, Waste, and 
Vent Piping Applications

CISPI HSN-85 (1985) Neoprene Rubber Gaskets for Hub and 
Spigot Cast Iron Soil Pipe and Fittings

CODE OF FEDERAL REGULATIONS (CFR)

10 CFR 430 Energy Conservation Program for Consumer 
Products

21 CFR 175 Indirect Food Additives:  Adhesives and 
Components of Coatings

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-240 (Rev A) Shower Head, Ball Joint

CID A-A-50012 (Basic) Garbage Disposal Machine, 
Commercial

COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA Tube Handbook (1995) Copper Tube Handbook

COUNCIL OF AMERICAN BUILDING OFFICIALS (CABO)

CABO A117.1 (1992; Errata Jun 1993) Accessible and 
Usable Buildings and Facilities

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH 
(FCCHR)

FCCCHR-01 (1993) Manual of Cross-Connection Control

HYDRAULIC INSTITUTE (HI)

HI 1.1-1.5 (1994) Centrifugal Pumps

INTERNATIONAL ASSOCIATION OF PLUMBING AND MECHANCIAL OFFICIALS

IAPMO Z124.1 (1995) Plastic Bathtub Units

IAPMO Z124.3 (1995) Plastic Lavatories

IAPMO Z124.5 (1997) Plastic Toilet (Water Closets) Seats

IAPMO Z124.9 (1994) Plastic Urinal Fixtures

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)
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MSS SP-25 (1998) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-44 (1996) Steel PipeLine Flanges

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-67 (1995) Butterfly Valves

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1998) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1997) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Copper 
and Copper Alloy Pressure Fittings

MSS SP-78 (1998) Cast Iron Plug Valves, Flanged and 
Threaded Ends

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-83 (1995) Class 3000 Steel Pipe Unions 
Socket-Welding and Threaded

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, 
Socket-Welding, Solder Joint, Grooved and 
Flared Ends

NATIONAL ASSOCIATION OF PLUMBING-HEATING-COOLING CONTRACTORS 
(NAPHCC)

NAPHCC Plumbing Code (1996) National Standard Plumbing Code

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4) Motors 
and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (1997; TIA 97-1) Installation of Oil 
Burning Equipment
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NFPA 54 (1996; Errata) National Fuel Gas Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

NFPA 99 (1999) Health Care Facilities

NATIONAL SANITATION FOUNDATION (NSF)

NSF 3 (1996) Commercial Spray-Type Dishwashing 
and Glasswashing Machines

NSF 5 (1992) Water Heaters, Hot Water Supply 
Boilers, and Heat Recovery Equipment

NSF 14 (1998) Plastics Piping Components and 
Related Materials

PLASTIC PIPE AND FITTINGS ASSOCIATION (PPFA)

PPFA-01 (1991) Plastic Pipe in Fire Resistive 
Construction

PLUMBING AND DRAINAGE INSTITUTE (PDI)

PDI G-101 (1996) Testing and Rating Procedure for 
Grease Interceptors with Appendix of 
Sizing and Installation Data

PDI WH 201 (1992) Water Hammer Arresters

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE J 1508 (1997) Hose Clamps

THE SOCIETY FOR PROTECTIVE COATING (SSPC)

SSPC SP 5/NACE 1 (1994) White Metal Blast Cleaning

UNDERWRITERS LABORATORIES (UL)

UL 174 (1996; Rev thru Nov 1997) Household 
Electric Storage Tank Water Heaters

UL 430 (1994; Rev thru Oct 1996) Waste Disposers

UL 732 (1995; Rev Oct 1997) Oil-Fired Storage 
Tank Water Heaters

UL 749 (1997) Household Dishwashers

UL 921 (1996) Commercial Electric Dishwashers

1.2   STANDARD PRODUCTS

Specified materials and equipment shall be standard products of a 
manufacturer regularly engaged in the manufacture of such products.  
Specified equipment shall essentially duplicate equipment that has 
performed satisfactorily at least two years prior to bid opening.
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1.3   ELECTRICAL WORK

Motors, motor controllers and motor efficiencies shall conform to the 
requirements of Section 16415 ELECTRICAL WORK, INTERIOR.  Electrical 
motor-driven equipment specified herein shall be provided complete with 
motors.  Equipment shall be rated at 60 Hz, single phase, ac unless 
otherwise indicated.  Where a motor controller is not provided in a 
motor-control center on the electrical drawings, a motor controller shall 
be as indicated.  Motor controllers shall be provided complete with 
properly sized thermal-overload protection in each ungrounded conductor, 
auxiliary contact, and other equipment, at the specified capacity, and 
including an allowable service factor.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Vibration-Absorbing Features; [__FIO___].

Details of vibration-absorbing features, including arrangement, foundation 
plan, dimensions and specifications.

SD-04 Drawings

Plumbing System; [__FIO___].

Detail drawings consisting of illustrations, schedules, performance charts, 
instructions, brochures, diagrams, and other information to illustrate the 
requirements and operations of each system.  Detail drawings for the 
complete plumbing system including piping layouts and locations of 
connections; dimensions for roughing-in, foundation, and support points; 
schematic diagrams and wiring diagrams or connection and interconnection 
diagrams.  Detail drawings shall indicate clearances required for 
maintenance and operation.  Where piping and equipment are to be supported 
other than as indicated, details shall include loadings and proposed 
support methods.  Mechanical drawing plans, elevations, views, and details, 
shall be drawn to scale.

Electrical Schematics; [___FIO__].

Complete electrical schematic lineless or full line interconnection and 
connection diagram for each piece of mechanical equipment having more than 
one automatic or manual electrical control device.

SD-06 Instructions

Plumbing System; [__FIO___].

Diagrams, instructions, and other sheets proposed for posting.  
Manufacturer's recommendations for the installation of bell and spigot and 
hubless joints for cast iron soil pipe.

SD-09 Reports
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Tests, Flushing and Disinfection ; [__FIO___].

Test reports in booklet form showing all field tests performed to adjust 
each component and all field tests performed to prove compliance with the 
specified performance criteria, completion and testing of the installed 
system.  Each test report shall indicate the final position of controls.

Backflow Prevention Assembly Tests; FIO.

Certification of proper operation shall be as accomplished in accordance 
with state regulations by an individual certified by the state to perform 
such tests.  If no state requirement exists, the Contractor shall have the 
manufacturer's representative test the device, to ensure the unit is 
properly installed and performing as intended.  The Contractor shall 
provide written documentation of the tests performed and signed by the 
individual performing the tests.

SD-13 Certificates

Materials and Equipment; [_FIO____].

Where materials or equipment are specified to comply with requirements of 
AGA, or ASME, proof of such compliance.  The label or listing of the 
specified agency will be acceptable evidence.  In lieu of the label or 
listing, a written certificate may be submitted from an approved, 
nationally recognized testing organization equipped to perform such 
services, stating that the items have been tested and conform to the 
requirements and testing methods of the specified agency.  Where equipment 
is specified to conform to requirements of the ASME Boiler and Pressure 
Vessel Code, the design, fabrication, and installation shall conform to the 
code.

Bolts; [_FIO____].

Written certification by the bolt manufacturer that the bolts furnished 
comply with the specified requirements.  The certification shall include 
illustrations of product-required markings, the date of manufacture, and 
the number of each type of bolt to be furnished based on this certification.

SD-19 Operation and Maintenance Manuals

Plumbing System; [___GA__].

Six copies of the operation manual outlining the step-by-step procedures 
required for system startup, operation and shutdown.  The manual shall 
include the manufacturer's name, model number, service manual, parts list, 
and brief description of all equipment and their basic operating features.  
Six copies of the maintenance manual listing routine maintenance 
procedures, possible breakdowns and repairs.  The manual shall include 
piping and equipment layout and simplified wiring and control diagrams of 
the system as installed.

1.5   REGULATORY REQUIREMENTS

Plumbing work shall be in accordance with NAPHCC Plumbing Code. 

1.6   PROJECT/SITE CONDITIONS
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The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and advise the Contracting Officer of any 
discrepancy before performing any work.

PART 2   PRODUCTS

2.1   MATERIALS

Materials for various services shall be in accordance with TABLES I and II. 
 Pipe threads (except dry seal) shall conform to ASME B1.20.1.  Grooved 
pipe couplings and fittings shall be from the same manufacturer.  Material 
or equipment containing lead shall not be used in any potable water system. 
 Hubless cast-iron soil pipe shall not be installed underground, under 
concrete floor slabs, or in crawl spaces below kitchen floors.  

2.1.1   Pipe Joint Materials

Grooved pipe and hubless cast-iron soil pipe shall not be used under 
ground.  Joints and gasket materials shall conform to the following:

a.  Coupling for Cast-Iron Pipe:  for hub and spigot type ASTM A 74, 
AWWA C606.  For hubless type:  CISPI 310

b.  Coupling for Steel Pipe:  AWWA C606.

[AM#1]c.  Couplings for Grooved Pipe:  Ductile Iron ASTM A 536 (Grade 
65-45-12).

d.  Flange Gaskets:  Gaskets shall be made of non-asbestos material in 
accordance with ASME B16.21.  Gaskets shall be flat, 1.6 mm (1/16 
inch)  thick, and contain Aramid fibers bonded with Styrene 
Butadiene Rubber (SBR) or Nitro Butadiene Rubber (NBR).  Gaskets 
shall be the full face or self centering flat ring type.  Gaskets 
used for hydrocarbon service shall be bonded with NBR.

e.  Neoprene Gaskets for Hub and Cast-Iron Pipe and Fittings: CISPI 
HSN-85.

f.  Brazing Material:  Brazing material shall conform to AWS A5.8, 
BCuP-5.

g.  Brazing Flux:  Flux shall be in paste or liquid form appropriate 
for use with brazing material.  Flux shall be as follows:  
lead-free; have a 100 percent flushable residue; contain slightly 
acidic reagents; contain potassium borides; and contain fluorides. 
 Silver brazing materials shall be in accordance with AWS A5.8.

h.  Solder Material:  Solder metal shall conform to ASTM B 32 95-5 
tin-antimony.

i.  Solder Flux:  Flux shall be liquid form, non-corrosive, and 
conform to ASTM B 813, Standard Test 1.

j.  PTFE Tape:  PTFE Tape, for use with Threaded Metal or Plastic 
Pipe, ASTM D 3308.

k.  Rubber Gaskets for Cast-Iron Soil-Pipe and Fittings (hub and 
spigot type and hubless type):  ASTM C 564.
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l.  Rubber Gaskets for Grooved Pipe:  ASTM D 2000, maximum temperature 
110 degrees C (230 degrees F). 

m.  Flexible Elastomeric Seals:  ASTM D 3139, ASTM D 3212 or ASTM F 477.

n.  Bolts and Nuts for Grooved Pipe Couplings:  Heat-treated carbon 
steel, ASTM A 183.

2.1.2   Miscellaneous Materials

Miscellaneous materials shall conform to the following:

a.  Water Hammer Arrester:  PDI WH 201.

b.  Copper, Sheet and Strip for Building Construction:  ASTM B 370.

c.  Asphalt Roof Cement:  ASTM D 2822.

d.  Hose Clamps:  SAE J 1508.

e.  Supports for Off-The-Floor Plumbing Fixtures:  ASME A112.6.1M.

f.  Metallic Cleanouts:  ASME A112.36.2M.

g.  Plumbing Fixture Setting Compound:  A preformed flexible ring seal 
molded from hydrocarbon wax material.  The seal material shall be 
nonvolatile nonasphaltic and contain germicide and provide 
watertight, gastight, odorproof and verminproof properties.

i.  Hypochlorites:  AWWA B300.

j.  Liquid Chlorine:  AWWA B301.

k.  Polyethylene Encasement for Ductile-Iron Piping:  AWWA C105.

l.  Gauges - Pressure and Vacuum Indicating Dial Type - Elastic 
Element:  ASME B40.1.

m.  Thermometers:  ASTM E 1.

2.1.3   Pipe Insulation Material

Insulation shall be as specified in Section 15080 THERMAL INSULATION FOR 
MECHANICAL SYSTEMS.

2.2   PIPE HANGERS, INSERTS, AND SUPPORTS

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69.

2.3   VALVES

Valves shall be provided on supplies to equipment and fixtures.  Valves 65 
mm (2-1/2 inches)  and smaller shall be bronze with threaded bodies for 
pipe and solder-type connections for tubing.  Valves 80 mm (3 inches)  and 
larger shall have flanged iron bodies and bronze trim.  Pressure ratings 
shall be based upon the application.  Grooved end valves may be provided if 
the manufacturer certifies that the valves meet the performance 
requirements of applicable MSS standard.  Valves shall conform to the 
following standards:
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Description                                       Standard

Butterfly Valves                                MSS SP-67

Cast-Iron Gate Valves, Flanged and 
Threaded Ends                                   MSS SP-70

Cast-Iron Swing Check Valves, Flanged and
Threaded Ends                                   MSS SP-71

Ball Valves with Flanged Butt-Welding Ends 
for General Service                             MSS SP-72

Ball Valves Threaded, Socket-Welding,
Solder Joint, Grooved and Flared Ends           MSS SP-110

Cast-Iron Plug Valves, Flanged and              MSS SP-78
Threaded Ends

Bronze Gate, Globe, Angle, and Check Valves     MSS SP-80

Steel Valves, Socket Welding and Threaded Ends  ASME B16.34

Cast-Iron Globe and Angle Valves, Flanged and   MSS SP-85
Threaded Ends

Vacuum Relief Valves                            ASSE 1001

Water Pressure Reducing Valves                  ASSE 1003

Water Heater Drain Valves                       ASSE 1005

Trap Seal Primer Valves                         ASSE 1018

Temperature and Pressure Relief Valves          ANSI Z21.22
for Hot Water Supply Systems

Temperature and Pressure Relief Valves          ASME CSD-1
for Automatically Fired Hot
Water Boilers                                   Safety Code No., Part CW,
                                                Article 5

2.3.1   Backwater Valves

Backwater valves shall be either separate from the floor drain or a 
combination floor drain, P-trap, and backwater valve, as shown.  Valves 
shall have cast-iron bodies with cleanouts large enough to permit removal 
of interior parts.  Valves shall be of the flap type, hinged or pivoted, 
with revolving disks.  Hinge pivots, disks, and seats shall be nonferrous 
metal.  Disks shall be slightly open in a no-flow no-backwater condition. 
Cleanouts shall extend to finished floor and be fitted with threaded 
countersunk plugs.

2.3.2   [AM#1] DELETED
.
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[AM#1]2.3.3   Freeze Proof Wall Hydrants

[AM#1]Freeze-Proof Wall hydrants for mild climates with vacuum-breaker 
backflow preventer shall have a nickle-brass or nickel-bronze wall plate or 
flange with nozzle and detachable key handle.  A brass or bronze operating 
rod shall be provided within a galvanized iron casing of sufficient length 
to extend through the wall so that the valve is inside the building, and 
the portion of the hydrant between the outlet and valve is self-draining.  
A brass or bronze valve with coupling and union elbow having metal-to-metal 
seat shall be provided.  Valve rod and seat washer shall be removable 
through the face of the hydrant.  The hydrant shall have 20 mm (3/4 inch)  
exposed hose thread on spout and 20 mm (3/4 inch)  male pipe thread on 
inlet.
[AM#1]Hydrant shall be  nominal 5 1/8" in depth to allow installation into 
brick veneer, steel stud wall assembly.

2.3.4   [AM#1] DELETED

2.3.5   [AM#1] DELETED

2.3.6   Relief Valves

Water heaters and hot water storage tanks shall have a combination pressure 
and temperature (P&T) relief valve.  The pressure relief element of a P&T 
relief valve shall have adequate capacity to prevent excessive pressure 
buildup in the system when the system is operating at the maximum rate of 
heat input.  The temperature element of a P&T relief valve shall have a 
relieving capacity which is at least equal to the total input of the 
heaters when operating at their maximum capacity.  Relief valves shall be 
rated according to ANSI Z21.22.  Relief valves for systems where the 
maximum rate of heat input is less than 59 kW (200,000 Btuh)  shall have 20 
mm (3/4 inch)  minimum inlets, and 20 mm (3/4 inch)  outlets.  Relief 
valves for systems where the maximum rate of heat input is greater than 59 
kW (200,000 Btuh) shall have 25 mm (1 inch)  minimum inlets, and 25 mm (1 
inch)  outlets.  The discharge pipe from the relief [AM#1]valve shall be 
the size of the valve outlet. A high temperature safety control shall stop 
firing when the normal operating controls have failed to control the water 
temperature on WH-08.

2.4   FIXTURES

Fixtures shall be water conservation type, in accordance with NAPHCC 
Plumbing Code.  Fixtures for use by the physically handicapped shall be in 
accordance with CABO A117.1.  Vitreous china, nonabsorbent, hard-burned, 
and vitrified throughout the body shall be provided.  Porcelain enameled 
ware shall have specially selected, clear white, acid-resisting enamel 
coating evenly applied on surfaces.  No fixture will be accepted that shows 
cracks, crazes, blisters, thin spots, or other flaws.  Fixtures shall be 
equipped with appurtenances such as traps, faucets, stop valves, and drain 
fittings.  Each fixture and piece of equipment requiring connections to the 
drainage system, except grease interceptors, shall be equipped with a trap. 
 Brass expansion or toggle bolts capped with acorn nuts shall be provided 
for supports, and polished chromium-plated pipe, valves, and fittings shall 
be provided where exposed to view.  Fixtures with the supply discharge 
below the rim shall be equipped with backflow preventers.  Internal parts 
of flush and/or flushometer valves, shower mixing valves, shower head face 
plates, pop-up stoppers of lavatory waste drains, and pop-up stoppers and 
overflow tees and shoes of bathtub waste drains may contain acetal resin, 
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fluorocarbon, nylon, acrylonitrile-butadiene-styrene (ABS) or other plastic 
material, if the material has provided satisfactory service under actual 
commercial or industrial operating conditions for not less than 2 years.  
Plastic in contact with hot water shall be suitable for 82 degrees C (180 
degrees F)  water temperature.  Plumbing fixtures shall be as indicated in 
paragraph PLUMBING FIXTURE SCHEDULE.

2.4.1   Lavatories

Vitreous china lavatories shall be provided with two integral molded lugs 
on the back-underside of the fixture and drilled for bolting to the wall in 
[AM#1]a manner similar to the hanger plate. Dental area sinks P-10 are 
stainless steel and are integral with casework. All other lavatories are 
furnished by the contractor under this construction contract. 

2.4.2   Automatic Flushing System

Flushing system shall consist of solenoid-activated flush valve with 
electrical-operated light beam sensor to energize solenoid. Flushing 
devices shall be provided as described in paragraph FIXTURES AND FIXTURE 
TRIMMINGS.

2.5   BACKFLOW PREVENTERS

Backflow preventers shall be approved and listed by the Foundation For 
Cross-Connection Control & Hydraulic Research.  Reduced pressure principle 
assemblies, double check valve assemblies, atmospheric (nonpressure) type 
vacuum breakers, and pressure type vacuum breakers shall be tested, 
approved, and listed in accordance with FCCCHR-01.  Backflow preventers 
with intermediate atmospheric vent shall conform to ASSE 1012.  Reduced 
pressure principle backflow preventers shall conform to ASSE 1013.  Hose 
connection vacuum breakers shall conform to ASSE 1011.  Pipe applied 
atmospheric type vacuum breakers shall conform to ASSE 1001.  Air gaps in 
plumbing systems shall conform to ASME A112.1.2.

2.6   DRAINS

2.6.1   Floor  Drains

Floor  drains shall consist of a galvanized body, integral seepage pan, and 
adjustable perforated or slotted chromium-plated bronze, nickel-bronze, or 
nickel-brass strainer, consisting of grate and threaded collar.  Floor 
drains shall be cast iron except where metallic waterproofing membrane is 
installed.  Drains shall be of double drainage pattern for embedding in the 
floor construction.  The seepage pan shall have weep holes or channels for 
drainage to the drainpipe.  The strainer shall be adjustable to floor 
thickness.  A clamping device for attaching flashing or waterproofing 
membrane to the seepage pan without damaging the flashing or waterproofing 
membrane shall be provided when required.  Drains shall be provided with 
threaded or caulked connection.  In lieu of a caulked joint between the 
drain outlet and waste pipe, a neoprene rubber gasket conforming to ASTM C 
564 may be installed, provided that the drain is specifically designed for 
the rubber gasket compression type joint.  Floor and shower drains shall 
conform to ASME A112.21.1M.

2.6.2   Sight Drains

A sight drain shall be provided at the cooling tower and at AHU-1 AND AHU-2.
Sight drains shall consist of body, integral seepage pan, and adjustable 
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strainer with perforated or slotted grate and funnel extension.  The 
strainer shall have a threaded collar to permit adjustment to floor 
thickness.  Drains shall be of double drainage pattern suitable for 
embedding in the floor construction.  A clamping device for attaching 
flashing or waterproofing membrane to the seepage pan without damaging the 
flashing or membrane shall be provided for other than concrete 
construction.  Drains shall have a galvanized heavy cast-iron body and 
seepage pan and chromium-plated bronze, nickel-bronze, or nickel-brass 
strainer and funnel combination.  Drains shall be provided with threaded or 
caulked connection and with a separate cast-iron "P" trap, unless otherwise 
indicated.  Drains shall be circular, unless otherwise indicated.  The 
funnel shall be securely mounted over an opening in the center of the 
strainer.  Minimum dimensions shall be as follows:

Area of strainer and collar   0.023 square meters (36 square 
inches) 

Height of funnel   95 mm (3-3/4 inches)  

Diameter of lower portion   50 mm (2 inches)  
of funnel

Diameter of upper portion   100 mm (4 inches) 
of funnel

2.6.3   Roof Drains and Expansion Joints

Roof drains shall conform to ASME A112.21.2M, with dome and integral 
flange, and shall have a device for making a watertight connection between 
roofing and flashing.  The whole assembly shall be galvanized heavy pattern 
cast iron.  For aggregate surface roofing, the drain shall be provided with 
a gravel stop.  On roofs other than concrete construction, roof drains 
shall be complete with underdeck clamp, sump receiver, and an extension for 
the insulation thickness where applicable.  A clamping device for attaching 
flashing or waterproofing membrane to the seepage pan without damaging the 
flashing or membrane shall be provided when required to suit the building 
construction.  Strainer openings shall have a combined area equal to twice 
that of the drain outlet.  The outlet shall be equipped to make a proper 
connection to threaded pipe of the same size as the downspout.  An 
expansion joint of proper size to receive the conductor pipe shall be 
provided.  The expansion joint shall consist of a heavy cast-iron housing, 
brass or bronze sleeve, brass or bronze fastening bolts and nuts, and 
gaskets or packing.  The sleeve shall have a nominal thickness of not less 
than 3.416 mm (0.134 inch).   Gaskets and packing shall be close-cell 
neoprene, O-ring packing shall be close-cell neoprene of 70 durometer.  
Packing shall be held in place by a packing gland secured with bolts.

2.7   TRAPS

Unless otherwise specified, sink traps shall be  or copper-alloy adjustable 
tube type with slip joint inlet and swivel. Drain traps above ceiling or 
below floor shall be metallic dwv copper or cast iron. Traps shall be 
without a cleanout.  Tubes shall be copper alloy with walls not less than 
0.813 mm (0.032 inch)  thick within commercial tolerances, except on the 
outside of bends where the thickness may be reduced slightly in manufacture 
by usual commercial methods.  Inlets shall have rubber washer and copper 
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alloy nuts for slip joints above the discharge level.  Swivel joints shall 
be below the discharge level and shall be of metal-to-metal or 
metal-to-plastic type as required for the application.  Nuts shall have 
flats for wrench grip.  Outlets shall have internal pipe thread, except 
that when required for the application, the outlets shall have sockets for 
solder-joint connections.  The depth of the water seal shall be not less 
than 50 mm (2 inches).   The interior diameter shall be not more than 3.2 
mm (1/8 inch)  over or under the nominal size, and interior surfaces shall 
be reasonably smooth throughout.  A copper alloy "P" trap assembly 
consisting of an adjustable "P" trap and threaded trap wall nipple with 
cast brass wall flange shall be provided for lavatories.  The assembly 
shall be a standard manufactured unit and may have a rubber-gasketed swivel 
joint.

2.8   WATER HEATERS

Water heater types and capacities shall be as indicated.  Each primary 
water heater shall have controls with an adjustable range that includes 32 
to 49 degrees C (90 to 120 degrees F).   Each gas-fired water heater, 
electric  and point of use water heaters shall have controls with an 
adjustable range that includes 49 to 82 degrees C (120 to 180 degrees F).   
Hot water systems utilizing recirculation systems shall be tied into 
building off-hour controls. Plastic materials polyetherimide (PEI) and 
polyethersulfone (PES) are forbidden to be used for vent piping of 
combustion gases. Metal type B double wall vent or [AM#1]pressure vent is 
required, based on listed requiremnt of specific unit.

2.8.1   Automatic Storage Type

Heaters shall be complete with control system, temperature gauge, and 
pressure gauge, and shall have ASME rated combination pressure and 
temperature relief valve.

2.8.1.1   Gas-Fired Type

Gas-fired water heaters shall conform to  ANSI Z21.10.3 for heaters with 
input greater than 22 KW (75,000 BTU per hour).  WH-08 is selected based on 
a Turbopower gas packaged heater from PVI Industries with double burners 
and double heat exchangers model 500-2. Extend 6" dia type B flue up to 
roof as shown. Flue diameters may be changed and reducers provided to match 
the [AM#1]vent diameter on the manufacturer's heat exchanger.  Atmospheric 
vacuum breakers shall be provided on the incoming domestic cold water line.

2.8.1.2   Electric Type

Electric type water heaters shall conform to UL 174.  Each element(s) shall 
be as scheduled..  Atmospheric vacuum breakers shall be provided on each 
incoming domestic cold water line on the 40 gallon electric heaters and the 
small electric water heaters under the cabinet at each P-9 sink.

2.9   COMPRESSED AIR SYSTEM

[AM#1]2.9.1    Dental Compressed Air System 

Air compressors shall conform to ASME B19.3.  Medical (oil-free air) 
compressor installation shall conform to NFPA 99.  Air compressor unit 
shall be a factory packaged assembly, including [ 3_]-phase, [120/208_] 
volts motor controls, switches, wiring, accessories, and motor controllers, 
in a UL listed NEMA 250, Type [1] enclosure.  Tank-mounted air compressors 
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shall be manufactured to comply with UL listing requirements.  Air 
compressors shall have manufacturer's name and address, together with trade 
name and catalog number, on a nameplate securely attached to the equipment. 
 Each compressor shall start and stop automatically at upper and lower 
pressure limits of the system.  Guards shall shield exposed moving parts.  
Each duplex compressor system shall be provided with automatic alternation 
system.  Each compressor motor shall be provided with an across-the-line 
type magnetic controller, complete with low-voltage release.  An intake air 
filter and silencer shall be provided with each compressor.  Aftercooler 
and moisture separator shall be installed between compressors and air 
receivers, to remove moisture and oil condensates before the air enters the 
receiver.  Aftercoolers shall be air  cooled.  The air shall pass through a 
sufficient number of tubes to affect cooling.  Tubes shall be sized to give 
maximum heat transfer.  Water to unit shall be controlled by a solenoid or 
pneumatic valve which opens when the compressors start and closes when the 
compressors shut down.  Cooling capacity of the aftercooler shall be sized 
for the total capacity of the compressors.  Means shall be provided for 
draining condensed moisture from the receiver by an automatic float type 
trap.  Capacities of air compressors and receivers shall be as indicated. 
Initial control setpoint 100 psig.

[AM#1]2.9.1.1    Dental Compressed Air (Oil-Free, Medical Type) Compressors

Compressors shall have the capacity indicated.  Compressor shall be 
reciprocating teflon-ring type designed so that no oil is administered to 
the air cylinder, the portion of the piston rod that travels in the 
crankcase section does not travel in any portion of the air-cylinder 
section, and with provision to prevent the flow of lubrication oil along 
the piston rod into the air-cylinder section].  A pressure gauge 
calibrated to 2068 kPa (300 psi),  and equipped with a gauge cock and 
pulsation dampener shall be furnished for installation adjacent to the 
pressure switch.  The motor and compressors shall be directly connected 
or operated by V-belt drive.  Compressors shall be sequenced to start 
automatically when the pressure drops to a preset point.  Compressors 
shall be air cooled.

2.9.1.2   Air Receivers

Air receiver delivering air to dental rooms shall be designed for862 kPa 
(125 psi)  working pressure.  Receivers shall be factory air tested to 
1-1/2 times the working pressure.  Receivers shall be equipped with 
safety relief valves and accessories, including pressure gauges and 
automatic and manual drains.  The outside of air receivers may be 
galvanized or supplied with commercial enamel finish.  Receivers shall be 
designed and constructed in accordance with ASME BPV VIII Div 1, and 
shall have the design working pressures specified.  A display of the ASME 
seal on the receiver or a certified test report from an approved 
independent testing laboratory indicating conformance to the ASME Code 
shall be provided.

2.9.1.3   Air Dryers

An air dryer shall be provided in the air supply system to dental 
functions.  The dryers shall be installed on the downstream side of the 
receiver.  The dryer shall be capable of drying the maximum anticipated 
air flow and pressure to a pressure dewpoint of 2 degrees C (35 degrees F)
  with entering air at 38 degrees C (100 degrees F)  saturated.  The 
compressed air dryer shall be of the refrigerated type.
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2.9.1.4   Intake Air Supply Filter

Dry type air filter shall be provided having a collection efficiency of 
99 percent of particles larger than 10 micrometers.  Filter body and 
media shall withstand a maximum 862 kPa (125 psi)  capacity as indicated.

2.9.1.5   Discharge Air Supply Filter

A high-efficiency type micro-coalescer filter shall be provided on the 
discharge air line of medical-compressed-air compressors to limit 
particle size to a maximum of 2 micrometers.

2.9.1.6   Pressure Regulators

The air system shall be provided with the necessary regulator valves to 
maintain the desired pressure for the installed equipment.  Regulators 
shall be designed for a maximum inlet pressure of 862 kPa (125 psi)  and 
a maximum temperature of 93 degrees C (200 degrees F).   Regulators shall 
be single-seated, pilot-operated with valve plug, bronze body and trim, 
and threaded connections.  The regulator valve shall include a pressure 
gauge and shall be provided with an adjustment screw for adjusting the 
pressure [AM#1]differential from 0 to 862 kPa (0 to 125 psig).   Initial 
regulator setpoint is 90 psig.

2.9.1.7   Dewpoint Meter

A dewpoint meter shall be provided to continuously monitor the dewpoint 
of the dental air.  Meter shall meet requirements of NFPA 99.

[AM#1] 2.10   ORAL EVACUATION SYSTEM FOR DENTAL OPERATORIES

2.10.1   High-Volume Oral Evacuation System (VAC-1)

The central VAC system shall be composed of standard manufactured products, 
complete with devices normally furnished and devices required herein.  The 
central VAC system shall be supplied by an established manufacturer of 
commercially available, industrial quality vacuum system, as a complete 
system.  The VAC shall be essentially a wet system, composed of two vacuum 
turbines, each of which shall be sized to support the full VAC requirement. 
 The turbines shall be connected in parallel to the central wet separator 
tanks. The VAC equipment shall be skid or frame mounted with the separator 
tank, conrols and interconnecting piping, The unit shall arrive on site 
factory assembled with only external connections remaining to be completed. 
Factory represenative shall supervise the correct installation of the unit.

2.10.1.1   Vacuum Turbines

Turbines shall be self-governing, multistage, centrifugal type, of overhung 
or outboard design.  The vacuum producer shall operate at a speed not to 
exceed 3,600 rpm and shall be connected to its driving motor by a flexible 
coupling.  Bearings may be sealed or of the lubricatable type.  A fan shall 
be connected directly to the vacuum producer shaft adjacent to vacuum 
producer shaft bearings to create a flow of ambient air over the bearing 
carrier while the unit is operating.  A steel coupling guard encompassing 
the flexible coupling shall be installed between the motor and vacuum 
producer.  Cases shall be cylindrical in design.  Cases and end plates 
(inlet and exhaust heads included) shall be constructed of either 
heavy-gauge sheet steel rigidly welded at seams and sections, or of cast 
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grey iron.  Sheet steel end plates shall be either concave or convex.  
Inlet and exhaust connections shall be tangential to the vacuum producer 
except the inlet connection can be axial to vacuum producer and sized to 
allow free air movement through the vacuum producer, without flow 
restriction and shall have class 150 flanges.  The vacuum producer input 
shall have an adjustable volume control valve, a directional flow valve and 
antisurge valve.  The vacuum producer output shall have an exhaust 
silencer.  Plumbing shall be connected to the vacuum producer through 
flexible sleeve connectors.  Internal moving parts shall be constructed 
with not less than 3.2 mm (0.125 inch)  clearance throughout to prevent 
damage by transient particulates.  Impellers shall be constructed of 
fabricated sheet metal or high-tensile aluminum alloy, smooth on all 
surfaces to prevent imbalance by uneven dust deposits.  Impellers shall be 
of the backward curved or radial design to provide optimal performance over 
a wide range of volume requirements.  Impellers shall be securely attached 
to the vacuum producer shaft by set screws or clamps of high-tensile 
material.  Each impeller shall be individually balanced.  The complete 
assembly, with motor, shall not exceed 0.038 mm (1-1/2 mils)  of vibration 
when given a running test.  Power to operate the vacuum producer shall be 
in direct proportion to the volume of air exhausted and shall not exceed 
the normal motor rating.  The vacuum produced shall be substantially 
constant throughout the operating range of the vacuum producer.  Each 
vacuum producer shall have a minimum capacity, rated in scfm at standard 
conditions (101 kPa (14.7 psig))  and 21 degrees C (70 degrees F)  of 
[_____] standard cu. m per sec. ([_____] scfm)   at[_____]kPa ([_____] inch 
Hg)  vacuum.  The vacuum producer shall be sized to produce the above 
designated performance standards at the above-sea-level elevation of the 
proposed installation site, and shall be so certified by the manufacturer 
by equipment tag or plate, or by letter of certification identifying the 
vacuum producer by serial number.  The motor for the vacuum producer shall 
be of a standard NEMA MG 1, 3450 rpm, T-frame, dripproof design [120/208v] 
Vac, 60 Hz, [_3_] phase with either sealed or lubricatable bearings.  
Operating temperature rise of the motor shall not exceed 22 degrees C (72 
degrees F).   Each vacuum producer assembly shall be mounted on resilient 
isolator pads as recommended by the manufacturer.  The pads shall not be 
fastened to the facility floor.  Vibration transmission shall be limited to 
less than 5 percent of the lowest frequency of vibration.

2.10.1.2   Pipe Isolators

Flexible, resilient band-sealed (clamped) sleeves shall be furnished to 
isolate the vacuum producer from associated piping.  Sleeve couplings shall 
be sized in accordance with the exhauster intake and output connections.  
Pipe isolators shall be provided with steel coupling guards.

2.10.1.3   Valves

a.  Volume Control Valve:  The input of each vacuum producer shall 
have an adjustable air volume control valve to prevent accidental 
vacuum producer overload and to provide a means of adjusting the 
upper design capacity limit.  The volume control valve shall be 
built in or immediately adjacent to the first or input stage of 
the vacuum producer and shall be preset by the manufacturer during 
certification procedure.  The valve shall be a butterfly type with 
cast iron body with corrosive resistant internals.

b.  Antisurge Valve:  The input of each vacuum producer shall have an 
antisurge valve that will operate proportionally and automatically 
throughout the vacuum producer's designed range.  This valve shall 

SECTION 15400  Page 23



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

continually sense the motor current and maintain a predetermined 
operational level of volume by proportionally bleeding air into 
the system.  The valve shall be equipped with a silencer to 
attenuate air noise to 85 dB or below.  The valve shall be 
installed in, on, or near the first stage of the vacuum producer 
and can be mounted in conjunction with the directional flow valve.

c.  Directional Flow Valve:  The input of each vacuum producer shall 
have a directional flow valve to prevent back flow of air through 
the shutdown.  The directional flow valve shall be cast iron with 
corrosive resistant internals.

2.10.1.4   Exhaust:

AM#1 Silencer: 
Each vacuum producer shall exhaust to a separate air discharge silencer of 
the open-bore expansion type.  No interior baffling or shrouding will be 
permitted.  The silencer shall satisfactorily attenuate air noise to a 
level below 85 dB.

[AM#1] Exhaust pipe from Turbines:
  Exhaust shall be 4" spiral wound duct suitable for 2" wc pressure with
  reducers and fitting to match the turbine discharge collar.

2.10.1.5   Controls

The main electric control panel for the system shall consist of the 
following:  combination across-the-line magnetic starters with time-delay 
fused disconnects, running-hour meters to indicate the number of hours each 
vacuum producer has been in operation, a manual and automatic alternator to 
control starting sequence of the vacuum producers on-off-auto selector 
switch for each vacuum producer, automatic start of standby vacuum producer 
on system demand, a certified vacuum gauge (kPa (inch Hg)),  red or amber 
warning lights with audible alarm to indicate shutdown due to fuse failure, 
and separator tank washdown system timers.  Controls shall include a 
complete low-voltage (24 volts ac) control function with a low-voltage 
control panel for remote operation and monitoring of the vacuum producers.  
The remote panel location shall be as shown.  The low voltage remote 
control panel shall contain on-off switch for operation of the vacuum 
producers, pilot lights to indicate operation, and a certified vacuum gauge 
(kPa (inch Hg))  to indicate the vacuum within the system at all times.

2.10.1.6   Central Wet Separator

The VAC-1 system shall utilize a central wet separator.  Separator tank 
shall be constructed of a nonmetallic, noncorrosive, inert material or 
composite such as glass-reinforced plastic (GRP).  Tank shall be of 
one-piece construction, with smooth, interior walls.  Tanks shall be 
freestanding.  One tank shall be provided with each tank having a capacity 
of [_40__]liters.  Tank shall be high-pressure vessels able to withstand a 
constant negative pressure of 51 kPa (15 inch Hg).   The tops of the tanks 
may be convex or concave.  The bottom of the tank shall be convex with 
drain at the apex of convexity.  The inlet shall be tangential to effect a 
cyclonic separation of air, water and waste.  Separator tank shall be 
equipped with mechanical overflow protection, which shall be preplumbed 
with a 360 degree nozzle internal washdown system with timer.  The washdown 
system shall include a 115 volt ac automatic-flush clock-controlled 
mechanism which shall effect a complete washdown of the interior of the 
separator at any predetermined time of day or night.  Washdown time shall 
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be adjustable for up to at least 3 minutes.  The timers shall be in the 
main electric control panel.  The cold water supply to the automatic tank 
flush unit shall be equipped with an in-line filter with 40-mesh stainless 
steel screens.  Filter shall be supplied as part of the VAC system.  
Separator tank shall be equipped with an electronic high-low liquid level 
sensor which shall perform as the primary overfill protector.  Each sensor 
shall control a 115 volt ac electrically operated output air solenoid valve 
located to control the outgoing air from the tank to the vacuum producer.  
Each tank shall be equipped with a gate and swing type check valve at the 
bottom drain.  With negative pressure in the tank, the check valve shall 
remain closed to maintain vacuum.  When negative pressure ceases, either by 
vacuum producer shutdown or by closure of the outgoing air solenoid control 
by the liquid level sensor, the check valve shall open and the tank shall 
undergo gravity drain.

2.10.1.7   Piping

Vacuum pipes shall be of copper DWV piping material, shall have a smooth 
internal surface, and shall not collapse when installed in an VAC system 
evacuated to 41 kPa (12 inch Hg)  gauge.  Piping shall be cut square, with 
burrs removed, and installed with minimum obstruction to airflow.    
Fittings, supports, and joint assembly shall comply with NAPHCC Plumbing 
Code.  The assembled piping system shall be suitable for [_____] kPa 
([_____] inch Hg)  vacuum service, actual operating pressure is 9" Hg 
vacuum near the turbines and 7-8" Hg vacuum from last service connection to 
first service connection  on the piping. Fittings shall be the long-radius 
type for turns and the wye type for branches.  Vacuum piping shall slope 
not less than 10.0 mm per meter (0.12 inch/foot)  to the separator tanks.  
The most distant end of each trunk line from the separators shall terminate 
with a vacuum relief valve.  Couplings, unions, and other disconnecting 
couplings shall be readily accessible at all times.  Discharge piping from 
the vacuum producers shall be galvanized steel spiral wound duct.

2.10.1.8   Vacuum Relief Valve

The vacuum relief valve shall be mechanically operated.  The valve shall 
operate automatically at [_____] kPa ([_____] inch Hg)  vacuum and shall be 
adjustable between [_____] and [_____] kPa ([_____] and [_____] inch Hg)  
vacuum.  The vacuum relief valve connector shall be 15 mm (0.5 inch)  NPT.  
The valve shall be equipped with a silencer to attenuate air noise to 85 dB.

2.10.1.9   Spare Parts

A turbo-exhauster bearing and coupling kit shall be furnished with the 
delivered system and shall consist of one set of exhauster bearings and one 
complete motor/exhauster flexible coupling, all of the same size and design 
as those supplied with the turbo-exhauster.  The kit shall also include 
complete installation instructions for repair kit items.

2.11   DOMESTIC WATER SERVICE METER

Cold water meter shall be of the positive displacement type conforming to 
AWWA C700.  Meter register may be round or straight reading type, 
indicating gallons.  Meter shall be provided with a pulse generator, remote 
readout register and all necessary wiring and accessories. See Automated 
Meter Reading Specification 13815.

PART 3   EXECUTION
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3.1   GENERAL INSTALLATION REQUIREMENTS

Piping located in air plenums shall conform to NFPA 90A requirements.   
There shall be no plastic piping used on the interior plumbing on this 
project. All above ceiling areas are air plenums.  Piping located in shafts 
that constitute air ducts or that enclose air ducts shall be noncombustible 
in accordance with NFPA 90A.    The plumbing system shall be installed 
complete with necessary fixtures, fittings, traps, valves, and accessories. 
 Water and drainage piping shall be extended 1.5 m  outside the building, 
unless otherwise indicated.  A gate valve and drain shall be installed on 
the water service line inside the building approximately 150 mm above the 
floor from point of entry.  Piping shall be connected to the exterior 
service lines or capped or plugged if the exterior service is not in place. 
 Sewer and water pipes shall be laid in separate trenches, except when 
otherwise shown.  Exterior underground utilities shall be at least 300 mm  
below the  indicated on the drawings.  If trenches are closed or the pipes 
are otherwise covered before being connected to the service lines, the 
location of the end of each plumbing utility shall be marked with a stake 
or other acceptable means.  Valves shall be installed with control no lower 
than the valve body.

3.1.1   Water Pipe, Fittings, and Connections

3.1.1.1   Utilities

The piping shall be extended to fixtures, outlets, and equipment.  The 
hot-water and cold-water piping system shall be arranged and installed to 
permit draining.  The supply line to each item of equipment or fixture, 
except faucets, flush valves, or other control valves which are supplied 
with integral stops, shall be equipped with a shutoff valve to enable 
isolation of the item for repair and maintenance without interfering with 
operation of other equipment or fixtures.  Supply piping to fixtures, 
faucets, hydrants, shower heads, and flushing devices shall be anchored to 
prevent movement.

3.1.1.2   Cutting and Repairing

The work shall be carefully laid out in advance, and unnecessary cutting of 
construction shall be avoided.  Damage to building, piping, wiring, or 
equipment as a result of cutting shall be repaired by mechanics skilled in 
the trade involved.

3.1.1.3   Protection of Fixtures, Materials, and Equipment

Pipe openings shall be closed with caps or plugs during installation. 
Fixtures and equipment shall be tightly covered and protected against dirt, 
water, chemicals, and mechanical injury.  Upon completion of the work, the 
fixtures, materials, and equipment shall be thoroughly cleaned, adjusted, 
and operated.  Safety guards shall be provided for exposed rotating 
equipment.

3.1.1.4   Mains, Branches, and Runouts

Piping shall be installed as indicated.  Pipe shall be accurately cut and 
worked into place without springing or forcing.  Structural portions of the 
building shall not be weakened.  Aboveground piping shall run parallel with 
the lines of the building, unless otherwise indicated.  Branch pipes from 
service lines may be taken from top, bottom, or side of main, using 
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crossover fittings required by structural or installation conditions.  
Supply pipes, valves, and fittings shall be kept a sufficient distance from 
other work and other services to permit not less than 12 mm  between 
finished covering on the different services.  Bare and insulated water 
lines shall not bear directly against building structural elements so as to 
transmit sound to the structure or to prevent flexible movement of the 
lines.  Water pipe shall not be buried in or under floors unless 
specifically indicated or approved.  Changes in pipe sizes shall be made 
with reducing fittings.  Use of bushings will not be permitted except for 
use in situations in which standard factory fabricated components are 
furnished to accommodate specific excepted installation practice.  Change 
in direction shall be made with fittings, except that bending of pipe 100 
mm (4 inches)  and smaller will be permitted, provided a pipe bender is 
used and wide sweep bends are formed.  The center-line radius of bends 
shall be not less than six diameters of the pipe.  Bent pipe showing kinks, 
wrinkles, flattening, or other malformations will not be acceptable.

3.1.1.5   Pipe Drains

Pipe drains indicated shall consist of 20 mm (3/4 inch)  hose bibb with 
renewable seat and ball valve ahead of hose bibb.  At other low points, 20 
mm (3/4 inch)  brass plugs or caps shall be provided.  Disconnection of the 
supply piping at the fixture is an acceptable drain.

3.1.1.6   Commercial-Type Water Hammer Arresters

Commercial-type water hammer arresters shall be provided on hot- and 
cold-water supplies and shall be located as generally indicated, with 
precise location and sizing to be in accordance with PDI WH 201.  Water 
hammer arresters, where concealed, shall be accessible by means of access 
doors or removable panels.  Commercial-type water hammer arresters shall 
conform to PDI WH 201.  Vertical capped pipe columns will not be permitted.

[AM#1]3.1.2    Dental Compressed Air and Vacuum Piping (Non-Oil Free)

Dental (oil-free) compressed air and vacuum piping shall be installed as 
follows.  Dental compressed air and vacuum piping shall be cleaned, tested, 
and installed as specified in NFPA 99.  Piping shall be connected near the 
top of the receiver.  Vacuum pump exhaust pipe shall be extended to the 
roof of the building and its end turned down and screened against insects.  
A dry nitrogen gas or other approved inert gas purge shall be provided to 
prevent oxide formation inside the copper tubing when silver brazing 
joints.  Compressed air and vacuum system alarms shall be provided and 
located in the Dental Treatment area as shown in the mechanical plan view. 
The alarm panel shall be stainless steel faceplate with a visual red light 
for compressed air main system header pressure lower than 90 psig and a 
green light to indicate that the unit has power to its automatic control 
system and motor starters. Lights shall be labeled. The Vacuum system shall 
have an identical stainless faceplate with a red light that shall light if 
vaccuum  does not exceed 9" Hg in the main header, and a green light to 
indicate that the unit has power to its automatic control system and motor 
starters. The alarm set points shall be adjustable in the dental equipment 
room.  Joints shall be made with silver brazing alloy, except at valves or 
equipment requiring threaded pipe connections.  Pipe threads on shutoff 
valves shall be installed by tinning the male threads with soft solder.  
The medical compressed air piping and vacuum system piping shall be 
suitable for 862 kPa (125 psig)  working pressure.   Vacuum at 51 kPa (15 
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inches of mercury)  shall be provided dental chairs.  Pipelines shall be 
readily identified by appropriate system labeling at intervals of not more 
than 6 meters  and with at least one such identification in each room.  
Antivibration couplings shall be installed between the vacuum pump and the 
pipeline and between the vacuum pump and the exhaust pipe.  Initial startup 
of the oil-free compressed air system shall be under the supervision of 
system's manufacturer.

3.1.3   Joints

Installation of pipe and fittings shall be made in accordance with the 
manufacturer's recommendations.  Mitering of joints for elbows and notching 
of straight runs of pipe for tees will not be permitted.  Joints shall be 
made up with fittings of compatible material and made for the specific 
purpose intended.

3.1.3.1   Threaded

Threaded joints shall have American Standard taper pipe threads conforming 
to ASME B1.20.1.  Only male pipe threads shall be coated with graphite or 
with an approved graphite compound, or with an inert filler and oil, or 
shall have a polytetrafluoroethylene tape applied.

3.1.3.2   Mechanical Couplings

Grooved mechanical joints shall be prepared according to the coupling 
manufacturer's instructions.  Pipe and groove dimensions shall comply with 
the tolerances specified by the coupling manufacturer.  The diameter of 
grooves made in the field shall be measured using a "go/no-go" gauge, 
vernier or dial caliper, or narrow-land micrometer.  Groove width and 
dimension of groove from end of the pipe shall be measured and recorded for 
each change in grooving tool setup to verify compliance with coupling 
manufacturer's tolerances.  Grooved joints shall not be used in concealed 
locations.

3.1.3.3   Unions and Flanges

Unions, flanges and mechanical couplings shall not be concealed in walls, 
ceilings, or partitions.  Unions shall be used on pipe sizes 65 mm (2-1/2 
inches)  and smaller; flanges shall be used on pipe sizes 80 mm (3 inches)  
and larger.

3.1.3.4   Cast Iron Soil, Waste and Vent Pipe

Bell and spigot compression and hubless gasketed clamp joints for soil, 
waste and vent piping shall be installed per the manufacturer's 
recommendations.

3.1.3.5   Copper Tube and Pipe

The tube or fittings shall not be annealed when making connections.  
Connections shall be made with a multiflame torch.

a.  Brazed.  Brazed joints shall be made in conformance with AWS B2.2, 
MSS SP-73, and CDA Tube Handbook with flux and are acceptable for 
all pipe sizes.  Copper to copper joints shall include the use of 
copper-phosphorus or copper-phosphorus-silver brazing metal 
without flux.  Brazing of dissimilar metals (copper to bronze or 
brass) shall include the use of flux with either a 
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copper-phosphorus, copper-phosphorus-silver or a silver brazing 
filler metal.

b.  Soldered.  Soldered joints shall be made with flux and are only 
acceptable for piping 50 mm (2 inches)  and smaller.  Soldered 
joints shall conform to ASME B31.5 and CDA Tube Handbook.

c.  Copper Tube Extracted Joint.  An extracted mechanical joint may be 
made in copper tube.  Joint shall be produced with an appropriate 
tool by drilling a pilot hole and drawing out the tube surface to 
form a collar having a minimum height of three times the thickness 
of the tube wall.  To prevent the branch tube from being inserted 
beyond the depth of the extracted joint, dimpled depth stops shall 
be provided.  Branch tube shall be notched for proper penetration 
into fitting to ensure a free flow joint.  Extracted joints shall 
be brazed in accordance with NAPHCC Plumbing Code using B-Cup 
series filler metal in accordance with MSS SP-73.  Soldered 
extracted joints will not be permitted.

[AM#1] 3.1.3.6   Plastic Pipe

Plastic PVC piping is only used on the interior room stand pipes and traps 
for the film developers in the xray rooms prior to the piping dropping 
below the floor into the air plenum where it shall then be cast iron. 
Plastic piping shall not be used on the plumbing of this building as all 
above ceiling and underfloor areas of the 2nd and 3rd floors are air 
plenums. The first floor ceiling space is also an air plenum. Neither is 

plastic piping is not allowed under the foundation of the building.

3.1.3.7   Other Joint Methods

3.1.4   Dissimilar Pipe Materials

Connections between ferrous and non-ferrous copper water pipe shall be made 
with dielectric unions or flange waterways.  Connecting joints between 
plastic and metallic pipe shall be made with transition fitting for the 
specific purpose.

3.1.5   Corrosion Protection for Buried Pipe and Fittings

3.1.5.1   Cast Iron and Ductile Iron

Pressure pipe shall have protective coating, a cathodic protection system, 
and joint bonding.  Pipe, fittings, and joints shall have a protective 
coating.  The protective coating shall be completely encasing polyethylene 
tube or sheet in accordance with AWWA C105.  Joints and fittings shall be 
cleaned, coated with primer, and wrapped with tape.  The pipe shall be 
cleaned, coated, and wrapped prior to pipe tightness testing.  Joints and 
fittings shall be cleaned, coated, and wrapped after pipe tightness 
testing.  Tape shall conform to AWWA C203 and shall be applied with a 50 
percent overlap.  Primer shall be as recommended by the tape manufacturer.

3.1.5.2   Steel

Steel pipe, joints, and fittings shall be cleaned, coated with primer, and 
wrapped with tape.  Pipe shall be cleaned, coated, and wrapped prior to 
pipe tightness testing.  Joints and fittings shall be cleaned, coated, and 
wrapped after pipe tightness testing.  Tape shall conform to AWWA C203 and 
shall be applied with a 50 percent overlap.  Primer shall be as recommended 
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by the tape manufacturer.

3.1.6   Pipe Sleeves and Flashing

Pipe sleeves shall be furnished and set in their proper and permanent 
location.

3.1.6.1   Sleeve Requirements

Pipes passing through concrete or masonry walls or concrete floors or roofs 
shall be provided with pipe sleeves fitted into place at the time of 
construction.  Sleeves are not required for cast-iron soil pipe passing 
through concrete slab on grade, except where penetrating a membrane 
waterproof floor.  A modular mechanical type sealing assembly may be 
installed in lieu of a waterproofing clamping flange and caulking and 
sealing of annular space between pipe and sleeve.  The seals shall consist 
of interlocking synthetic rubber links shaped to continuously fill the 
annular space between the pipe and sleeve with corrosion-protected carbon 
steel bolts, nuts, and pressure plates.  The links shall be loosely 
assembled with bolts to form a continuous rubber belt around the pipe with 
a pressure plate under each bolt head and each nut.  After the seal 
assembly is properly positioned in the sleeve, tightening of the bolt shall 
cause the rubber sealing elements to expand and provide a watertight seal 
between the pipe and the sleeve.  Each seal assembly shall be sized as 
recommended by the manufacturer to fit the pipe and sleeve involved. 
Sleeves shall not be installed in structural members, except where 
indicated or approved.  Rectangular and square openings shall be as 
detailed.  Each sleeve shall extend through its respective floor, or roof, 
and shall be cut flush with each surface, except for special circumstances. 
Pipe sleeves passing through floors in wet areas such as mechanical 
equipment rooms, lavatories, kitchens, and other plumbing fixture areas 
shall extend a minimum of 100 mm  above the finished floor.  Unless 
otherwise indicated, sleeves shall be of a size to provide a minimum of 6 
mm (1/4 inch)  clearance between bare pipe and inside of sleeve or between 
jacket over insulation and sleeves.  Sleeves in bearing walls shall be 
steel pipe or cast-iron pipe.  Sleeves for membrane waterproof floors shall 
be steel pipe, cast-iron pipe, or plastic pipe.  Membrane clamping devices 
shall be provided on pipe sleeves for waterproof floors.  Sleeves in 
nonbearing walls or ceilings may be steel pipe, cast-iron pipe, galvanized 
sheet metal with lock-type longitudinal seam, or moisture-resistant fiber 
or plastic.  Plastic sleeves shall not be used in nonbearing fire walls, 
roofs, or floor/ceilings.  Except as otherwise specified, the annular space 
between pipe and sleeve, or between jacket over insulation and sleeve, 
shall be sealed as indicated with sealants conforming to ASTM C 920 and 
with a primer, backstop material and surface preparation as specified in 
Section 07900 JOINT SEALING.  Pipes passing through sleeves in concrete 
floors over crawl spaces shall be sealed as specified above.  The annular 
space between pipe and sleeve or between jacket over insulation and sleeve 
shall not be sealed for interior walls which are not designated as fire 
rated.  Sleeves through below-grade walls in contact with earth shall be 
recessed 12 mm  from wall surfaces on both sides.  Annular space between 
pipe and sleeve shall be filled with backing material and sealants in the 
joint between the pipe and [concrete] [masonry] wall as specified above.  
Sealant selected for the earth side of the wall shall be compatible with 
dampproofing/waterproofing materials that are to be applied over the joint 
sealant.

3.1.6.2   Flashing Requirements
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Pipes passing through roof or floor waterproofing membrane shall be 
installed through a 4.9 kg per square meter (16 ounce)  copper flashing, 
each within an integral skirt or flange.  Flashing shall be suitably 
formed, and the skirt or flange shall extend not less than 200 mm  from the 
pipe and shall be set over the roof or floor membrane in a solid coating of 
bituminous cement.  The flashing shall extend up the pipe a minimum of 250 
mm.   For cleanouts, the flashing shall be turned down into the hub and 
caulked after placing the ferrule.  Pipes passing through pitched roofs 
shall be flashed, using lead or copper flashing, with an adjustable 
integral flange of adequate size to extend not less than 200 mm  from the 
pipe in all directions and lapped into the roofing to provide a watertight 
seal.  The annular space between the flashing and the bare pipe or between 
the flashing and the metal-jacket-covered insulation shall be sealed as 
indicated.  Flashing for dry vents shall be turned down into the pipe to 
form a waterproof joint.  Pipes, up to and including 250 mm (10 inches)  in 
diameter, passing through roof or floor waterproofing membrane may be 
installed through a cast-iron sleeve with caulking recess, anchor lugs, 
flashing-clamp device, and pressure ring with brass bolts.  Flashing shield 
shall be fitted into the sleeve clamping device.  Pipes passing through 
wall waterproofing membrane shall be sleeved as described above.  A 
waterproofing clamping flange shall be installed.

3.1.6.3   Waterproofing

Waterproofing at floor-mounted water closets shall be accomplished by 
forming a flashing guard from soft-tempered sheet copper.  The center of 
the sheet shall be perforated and turned down approximately 40 mm  to fit 
between the outside diameter of the drainpipe and the inside diameter of 
the cast-iron or steel pipe sleeve.  The turned-down portion of the 
flashing guard shall be embedded in sealant to a depth of approximately 40 
mm;  then the sealant shall be finished off flush to floor level between 
the flashing guard and drainpipe.  The flashing guard of sheet copper shall 
extend not less than 200 mm  from the drainpipe and shall be lapped between 
the floor membrane in a solid coating of bituminous cement.  If cast-iron 
water closet floor flanges are used, the space between the pipe sleeve and 
drainpipe shall be sealed with sealant and the flashing guard shall be 
upturned approximately 40 mm  to fit the outside diameter of the drainpipe 
and the inside diameter of the water closet floor flange.  The upturned 
portion of the sheet fitted into the floor flange shall be sealed.

3.1.6.4   Optional Counterflashing

Instead of turning the flashing down into a dry vent pipe, or caulking and 
sealing the annular space between the pipe and flashing or 
metal-jacket-covered insulation and flashing, counterflashing may be 
accomplished by utilizing the following:

a.  A standard roof coupling for threaded pipe up to 150 mm (6 inches) 
 in diameter.

b.  A tack-welded or banded-metal rain shield around the pipe.

3.1.6.5   Pipe Penetrations of Slab on Grade Floors

Where pipes, fixture drains, floor drains, cleanouts or similar items 
penetrate slab on grade floors, except at penetrations of floors with 
waterproofing membrane as specified in paragraphs Flashing Requirements and 
Waterproofing, a groove 6 to 13 mm  wide by 6 to 10 mm  deep shall be 
formed around the pipe, fitting or drain.  The groove shall be filled with 
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a sealant as specified in Section 07900 JOINT SEALING.

3.1.7   Fire Seal

Where pipes pass through fire walls, fire-partitions, fire-rated pipe chase 
walls or floors above grade, a fire seal shall be provided as specified in 
Section 07840 FIRESTOPPING.

3.1.8   Supports

3.1.8.1   General

Hangers used to support piping 50 mm (2 inches)  and larger shall be 
fabricated to permit adequate adjustment after erection while still 
supporting the load.  Pipe guides and anchors shall be installed to keep 
pipes in accurate alignment, to direct the expansion movement, and to 
prevent buckling, swaying, and undue strain.  Piping subjected to vertical 
movement when operating temperatures exceed ambient temperatures shall be 
supported by variable spring hangers and supports or by constant support 
hangers.  In the support of multiple pipe runs on a common base member, a 
clip or clamp shall be used where each pipe crosses the base support 
member.  Spacing of the base support members shall not exceed the hanger 
and support spacing required for an individual pipe in the multiple pipe 
run.  Threaded sections of rods shall not be formed or bent.

3.1.8.2   Pipe Hangers, Inserts, and Supports

Installation of pipe hangers, inserts and supports shall conform to MSS 
SP-58 and MSS SP-69, except as modified herein.

a.  Types 5, 12, and 26 shall not be used.

b.  Type 3 shall not be used on insulated pipe.

c.  Type 18 inserts shall be secured to concrete forms before concrete 
is placed.  Continuous inserts which allow more adjustment may be 
used if they otherwise meet the requirements for type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and shall 
have both locknuts and retaining devices furnished by the 
manufacturer.  Field-fabricated C-clamp bodies or retaining 
devices are not acceptable.

e.  Type 20 attachments used on angles and channels shall be furnished 
with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on 
fabricated frames.

g.  Type 39 saddles shall be used on insulated pipe 100 mm (4 inches)  
and larger when the temperature of the medium is 15 degrees C  or 
higher.  Type 39 saddles shall be welded to the pipe.

h.  Type 40 shields shall:

(1)  Be used on insulated pipe less than 100 mm (4 inches). 

(2)  Be used on insulated pipe 100 mm (4 inches)  and larger when 
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the temperature of the medium is 15 degrees C  or less.

(3)  Have a high density insert for pipe 50 mm (2 inches)  and 
larger and for smaller pipe sizes when the insulation is suspected 
of being visibly compressed, or distorted at or near the 
shield/insulation interface.  High density inserts shall have a 
density of 128 kg per cubic meter (8 pcf)  or greater.

i.  Horizontal pipe supports shall be spaced as specified in MSS SP-69 
and a support shall be installed not over 300 mm  from the pipe 
fitting joint at each change in direction of the piping.  Pipe 
supports shall be spaced not over 1.5 m  apart at valves.  
Operating temperatures in determining hanger spacing for PVC or 
CPVC pipe shall be 49 degrees C  for PVC and 82 degrees C  for 
CPVC.  Horizontal pipe runs shall include allowances for expansion 
and contraction.

j.  Vertical pipe shall be supported at each floor, except at 
slab-on-grade, at intervals of not more than 4.5 m  nor more than 
2 m  from end of risers, and at vent terminations.  Vertical pipe 
risers shall include allowances for expansion and contraction.

k.  Type 40 shields used on insulated pipe shall have high density 
inserts with a density of 128 kg per cubic meter (8 pcf)  or 
greater.

l.  Type 35 guides using steel, reinforced polytetrafluoroethylene 
(PTFE) or graphite slides shall be provided to allow longitudinal 
pipe movement.  Slide materials shall be suitable for the system 
operating temperatures, atmospheric conditions, and bearing loads 
encountered.  Lateral restraints shall be provided as needed.  
Where steel slides do not require provisions for lateral restraint 
the following may be used:

(1)  On pipe 100 mm (4 inches)  and larger when the temperature of 
the medium is 15 degrees C  or higher, a Type 39 saddle, welded to 
the pipe, may freely rest on a steel plate.

(2)  On pipe less than 100 mm (4 inches)  a Type 40 shield, 
attached to the pipe or insulation, may freely rest on a steel 
plate.

(3)  On pipe 100 mm (4 inches)  and larger carrying medium less 
that 15 degrees C  a Type 40 shield, attached to the pipe or 
insulation, may freely rest on a steel plate.

m.  Pipe hangers on horizontal insulated pipe shall be the size of the 
outside diameter of the insulation.  The insulation shall be 
continuous through the hanger on all pipe sizes and applications.

n.  Where there are high system temperatures and welding to piping is 
not desirable, the type 35 guide shall include a pipe cradle, 
welded to the guide structure and strapped securely to the pipe.  
The pipe shall be separated from the slide material by at least 
100 mm  or by an amount adequate for the insulation, whichever is 
greater.

3.1.9   Pipe Cleanouts
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Pipe cleanouts shall be the same size as the pipe except that cleanout 
plugs larger than 100 mm (4 inches)  will not be required.  A cleanout 
installed in connection with cast-iron soil pipe shall consist of a 
long-sweep 1/4 bend or one or two 1/8 bends extended to the place shown.  
An extra-heavy cast-brass or cast-iron ferrule with countersunk cast-brass 
head screw plug shall be caulked into the hub of the fitting and shall be 
flush with the floor.  Cleanouts in connection with other pipe, where 
indicated, shall be T-pattern, 90-degree branch drainage fittings with 
cast-brass screw plugs, except plastic plugs shall be installed in plastic 
pipe.  Plugs shall be the same size as the pipe up to and including 100 mm 
(4 inches).   Cleanout tee branches with screw plug shall be installed at 
the foot of soil and waste stacks, at the foot of interior downspouts, on 
each connection to building storm drain where interior downspouts are 
indicated, and on each building drain outside the building.  Cleanouts on 
pipe concealed in partitions shall be provided with chromium plated bronze, 
nickel bronze, nickel brass or stainless steel flush type access cover 
plates.  Round access covers shall be provided and secured to plugs with 
securing screw.  Square access covers may be provided with matching frames, 
anchoring lugs and cover screws.  Cleanouts in finished walls shall have 
access covers and frames installed flush with the finished wall.  Cleanouts 
installed in finished floors subject to foot traffic shall be provided with 
a chrome-plated cast brass, nickel brass, or nickel bronze cover secured to 
the plug or cover frame and set flush with the finished floor.  Heads of 
fastening screws shall not project above the cover surface.  Where 
cleanouts are provided with adjustable heads, the heads shall be bronze.

3.2   WATER HEATERS 

3.2.1   Relief Valves

No valves shall be installed between a relief valve and its water heater or 
storage tank.  The P&T relief valve shall be installed where the valve 
actuator comes in contact with the hottest water in the heater.  Whenever 
possible, the relief valve shall be installed directly in a tapping in the 
tank or heater; otherwise, the P&T valve shall be installed in the 
hot-water outlet piping.  A vacuum relief valve shall be provided on the 
cold water supply line to the hot-water storage tank or water heater and 
mounted above and within 150 mm  above the top of the tank or water heater.

3.2.2   Installation of Gas- Fired Water Heater

Installation shall conform to NFPA 54 for gas fired and NFPA 31 for oil 
fired.  Storage water heaters that are not equipped with integral heat 
traps and having vertical pipe risers shall be installed with heat traps 
directly on both the inlet and outlet.    An acceptable heat trap may be a 
piping arrangement such as elbows connected so that the inlet and outlet 
piping make vertically upward runs of not less than 600 mm  just before 
turning downward or directly horizontal into the water heater's inlet and 
outlet fittings.  Commercially available heat traps, specifically designed 
by the manufacturer for the purpose of effectively restricting the natural 
tendency of hot water to rise through vertical inlet and outlet piping 
during standby periods may also be approved.

3.2.3   Phenolic Resin Application Process

The phenolic resin coating shall be applied at either the coil or coating 
manufacturer's factory.  The hot water coil shall be chemically cleaned to 
remove any scale if present and to etch the metal surface.  The exposed 
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exterior surface of the coil shall be abrasively cleaned to white metal 
blast in accordance with SSPC SP 5/NACE 1.  The exterior surface shall be 
coated with the three-component coating system in the following sequence 
and manner. For immediate and final cure times and temperature, the 
recommendations of the coating manufacturer shall be followed.

a.  Wash Primer.  One coat of wash primer shall be applied by flooding.

b.  Pigmented Base Coat.  Pigmented baking phenolic coating shall be 
applied in several coats by immersion or flooding to a dry film 
thickness of 0.10 to 0.15 mm. 

c.  Clear Top Coat.  Clear non-pigmented baking phenolic top coat 
shall be applied in several coats by immersion or flooding.  The 
final coat may be applied by spraying.  The dry film thickness of 
the total coating system shall be between 0.13 and 0.18 mm. 

3.2.4   Connections to Water Heaters

Connections of metallic pipe to water heaters shall be made with dielectric 
unions or flanges. Provide vacuum breakers on cold water connection to each 
water heater.

3.3   FIXTURES AND FIXTURE TRIMMINGS

Angle stops, straight stops, stops integral with the faucets, or concealed 
type of lock-shield, and loose-key pattern stops for supplies with 
threaded, sweat or solvent weld inlets shall be furnished and installed 
with fixtures.  Where connections between copper tubing and faucets are 
made by rubber compression fittings, a beading tool shall be used to 
mechanically deform the tubing above the compression fitting.  Exposed 
traps and supply pipes for fixtures and equipment shall be connected to the 
rough piping systems at the wall, unless otherwise specified under the 
item.  Floor and wall escutcheons shall be as specified.  Drain lines and 
hot water lines of fixtures for handicapped personnel shall be insulated 
and do not require polished chrome finish.  Plumbing fixtures and 
accessories shall be installed within the space shown.

3.3.1   Fixture Connections

Where space limitations prohibit standard fittings in conjunction with the 
cast-iron floor flange, special short-radius fittings shall be provided. 
Connections between earthenware fixtures and flanges on soil pipe shall be 
made gastight and watertight with a closet-setting compound or neoprene 
gasket and seal.  Use of natural rubber gaskets or putty will not be 
permitted.  Fixtures with outlet flanges shall be set the proper distance 
from floor or wall to make a first-class joint with the closet-setting 
compound or gasket and fixture used.

3.3.2   Flushometer Valves

Flushometer valves shall be secured to prevent movement by anchoring the 
long finished top spud connecting tube to wall adjacent to valve with 
approved metal bracket.  Flushometer valves for water closets shall be 
installed 1 m  above the floor.Bumpers for water closet seats shall be 
installed on the flushometer spud.

3.3.3   Height of Fixture Rims Above Floor
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Lavatories shall be mounted with rim 775 mm  above finished floor.  
Wall-hung drinking fountains and water coolers shall be installed with rim 
1020 mm  above floor.  Wall-hung service sinks shall be mounted with rim 
700 mm  above the floor.  Installation of fixtures for use by the 
physically handicapped shall be in accordance with CABO A117.1.

3.3.4   Shower Bath Outfits

The area around the water supply piping to the mixing valves and behind the 
escutcheon plate shall be made watertight by caulking or gasketing.

3.3.5   Fixture Supports

Fixture supports for off-the-floor lavatories, urinals, water closets, and 
other fixtures of similar size, design, and use, shall be of the 
chair-carrier type.  The carrier shall provide the necessary means of 
mounting the fixture, with a foot or feet to anchor the assembly to the 
floor slab.  Adjustability shall be provided to locate the fixture at the 
desired height and in proper relation to the wall.  Support plates, in lieu 
of chair carrier, shall be fastened to the wall structure only where it is 
not possible to anchor a floor-mounted chair carrier to the floor slab.

3.3.5.1   Support for Solid Masonry Construction

Chair carrier shall be anchored to the floor slab.  Where a floor-anchored 
chair carrier cannot be used, a suitable wall plate shall be imbedded in 
the masonry wall.

3.3.5.2   Support for Cellular-Masonry Wall Construction

Chair carrier shall be anchored to floor slab.  Where a floor-anchored 
chair carrier cannot be used, a suitable wall plate shall be fastened to 
the cellular wall using through bolts and a back-up plate.

3.3.5.3   Support for Steel Stud Frame Partitions

Chair carrier shall be used.  The anchor feet and tubular uprights shall be 
of the heavy duty design; and feet (bases) shall be steel and welded to a 
square or rectangular steel tube upright.  Wall plates, in lieu of 
floor-anchored chair carriers, shall be used only if adjoining steel 
partition studs are suitably reinforced to support a wall plate bolted to 
these studs.

3.3.5.4   Wall-Mounted Water Closet Gaskets

Where wall-mounted water closets are provided, reinforced wax, treated 
felt, or neoprene gaskets shall be provided.  The type of gasket furnished 
shall be as recommended by the chair-carrier manufacturer.

3.3.6   Backflow Prevention Devices

Plumbing fixtures, equipment, and pipe connections shall not cross connect 
or interconnect between a potable water supply and any source of nonpotable 
water.  Backflow preventers shall be installed where indicated and in 
accordance with NAPHCC Plumbing Code at all other locations necessary to 
preclude a cross-connect or interconnect between a potable water supply and 
any nonpotable substance.  In addition backflow preventers shall be 
installed at all locations where the potable water outlet is below the 
flood level of the equipment, or where the potable water outlet will be 
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located below the level of the nonpotable substance.  Backflow preventers 
shall be located so that no part of the device will be submerged.  Backflow 
preventers shall be of sufficient size to allow unrestricted flow of water 
to the equipment, and preclude the backflow of any nonpotable substance 
into the potable water system.  Bypass piping shall not be provided around 
backflow preventers.  Access shall be provided for maintenance and testing. 
 Each device shall be a standard commercial unit.

3.3.7   Access Panels

Access panels shall be provided for concealed valves, water hammer 
arrestors  and controls, or any item requiring inspection or maintenance.  
Access panels shall be of sufficient size and located so that the concealed 
items may be serviced, maintained, or replaced.  Access panels shall be as 
specified in Section 05500 MISCELLANEOUS METAL.

3.3.8   Sight Drains

Sight drains shall be installed so that the indirect waste will terminate 
50 mm  above the flood rim of the funnel to provide an acceptable air gap.

3.3.9   Traps

Each trap shall be placed as near the fixture as possible, and no fixture 
shall be double-trapped.  Traps installed on cast-iron soil pipe shall be 
cast iron.  Traps installed on steel pipe or copper tubing shall be 
recess-drainage pattern, or brass-tube type.  

3.4   VIBRATION-ABSORBING FEATURES

Mechanical equipment, including compressors and pumps, shall be isolated 
from the building structure by approved vibration-absorbing features, 
unless otherwise shown.  Each foundation shall include an adequate number 
of standard isolation units.  Each unit shall consist of machine and floor 
or foundation fastening, together with intermediate isolation material, and 
shall be a standard product with printed load rating.  Piping connected to 
mechanical equipment shall be provided with flexible connectors.  Isolation 
unit installation shall limit vibration to 10 percent of the lowest 
equipment rpm.

3.4.1   Tank- or Skid-Mounted Compressors

Floor attachment shall be as recommended by compressor manufacturer.

3.5   WATER METER REMOTE READOUT REGISTER

The remote readout register shall be mounted at the location indicated or 
as directed by the Contracting Officer.

3.6   IDENTIFICATION SYSTEMS

3.6.1   Identification Tags

Identification tags made of brass, engraved laminated plastic, or engraved 
anodized aluminum, indicating service and valve number shall be installed 
on valves, except those valves installed on supplies at plumbing fixtures. 
Tags shall be 35 mm (1-3/8 inch)  minimum diameter, and marking shall be 
stamped or engraved.  Indentations shall be black, for reading clarity.  
Tags shall be attached to valves with No. 12 AWG, copper wire, 
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chrome-plated beaded chain, or plastic straps designed for that purpose.

3.6.2   Pipe Color Code Marking

Color code marking of piping shall be as specified in Section 09900 
PAINTING, GENERAL.

3.7   ESCUTCHEONS

Escutcheons shall be provided at finished surfaces where bare or insulated 
piping, exposed to view, passes through floors, walls, or ceilings, except 
in boiler, utility, or equipment rooms.  Escutcheons shall be fastened 
securely to pipe or pipe covering and shall be satin-finish, 
corrosion-resisting steel, polished chromium-plated zinc alloy, or polished 
chromium-plated copper alloy.  Escutcheons shall be either one-piece or 
split-pattern, held in place by internal spring tension or setscrew.

3.8   PAINTING

Painting of pipes, hangers, supports, and other iron work, either in 
concealed spaces or exposed spaces, is specified in Section 09900 PAINTING, 
GENERAL.

3.9   TESTS, FLUSHING AND DISINFECTION

3.9.1   Plumbing System

The following tests shall be performed on the plumbing system in accordance 
[AM#1]with NAPHCC Plumbing Code and this specification.

    a.  Drainage and Vent Systems Tests.

    b.  Building Sewers Tests.

c.  Water Supply System

[AM#1]d. Dental System VAC and DCA Tests.

3.9.1.1   Test of Backflow Prevention Assemblies

Backflow prevention assembly shall be tested using gauges specifically 
designed for the testing of backflow prevention assemblies.  Gauges shall 
be tested annually for accuracy in accordance with the University of 
Southern California's Foundation of Cross Connection Control and Hydraulic 
Research or the American Water Works Association Manual of Cross Connection 
(Manual M-14).  Report form for each assembly shall include, as a minimum, 
the following:

Data on Device                   Data on Testing Firm
Type of Assembly                 Name
Manufacturer                     Address
Model Number                     Certified Tester
Serial Number                    Certified Tester No.
Size                             Date of Test
Location
Test Pressure Readings           Serial Number and Test Data of 
Gauges

If the unit fails to meet specified requirements, the unit shall be 
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repaired and retested.

[AM#1]3.9.1.2   Dental Compressed Air Piping (Oil-Free)

 Dental Compressed air piping system shall be cleaned, pressure tested, 
cross-connection tested, purged, and final tested in accordance with NFPA 99. 
 Piping systems shall be filled with gaseous nitrogen to 1.034 MPa  and 
pressure maintained for a minimum of 2 hours without requiring additional 
nitrogen.  In lieu of gaseous nitrogen, oil-free dry air specially filtered 
may be utilized.  At point of introduction into piping system, the oil-free 
dry air shall be injected through a three-stage filtering assembly 
consisting of a 5 micrometer prefilter, and a two-stage combination 
microcoalescer and filtration unit utilizing activated charcoal granules 
for capture of oil vapors.  The filtering assembly shall be rated to remove 
99.99998 percent of any oil, water, and solid particles 0.03 micrometers or 
larger present in the air. 

 3.9.2   Oral Evacuation Vacuum System for Dental Operatories

Tests shall be performed by the Contractor under the supervision of a 
competent engineer who has had at least 5 years experience installing and 
testing central high-volume evacuation systems for dental operatories.  
The Contractor shall prepare and submit a test schedule and a testing 
procedure to the Contracting Officer for approval.  The Contractor shall 
furnish test materials, piping or tubing, equipment, and instruments.  
The Contractor shall calibrate test instruments at a qualified 
independent laboratory.  Test shall be witnessed by the Contracting 
Officer.

3.9.2.1   Testing of Piping for Leaks

The completed piping system between turbine suction connection and 
operating separator connections shall be exhausted down to a vacuum of 
not less than 27 kPa (8 inches of mercury)  after initial drying out of 
pipeline.  The pressure shall not increase by more than 1.4 kPa (0.4 
inches of mercury)  in 1 hour.  In the event vacuum does not hold, leaks 
shall be located and repaired, and testing redone until the required 
vacuum holds.

3.9.2.2   Air Flow and Vacuum Tests

Air flow and vacuum tests shall be performed to confirm that the system 
can meet vacuum and air flow requirements at aspirator tips and that 
vacuum turbines can produce the required capacity.  Testing shall be 
performed after equipment is properly installed, and piping cleaned and 
proved tight.  A nominal 10 mm  internal diameter tube of 1.5 meters 
minimum length shall be installed temporarily at each dental operatory 
water-air separator inlet connection.  In the event water-air separator 
is not installed or available for connection, an 8 mm  internal diameter 
tube of 1.5 meters  minimum length shall be connected temporarily to each 
water-air separator discharge connection point.  Tubes shall have smooth 
internal bore and shall be suitable for maximum system vacuum.  Required 
fittings and valves for connection of air flow gauges, vacuum gauges, and 
air flow adjustment and shut off devices shall be provided with tubes.  
Each tube shall handle a minimum of [_____] standard liters per second 
([_____] standard cfm) of air flow and a suitable vacuum gauge shall be 
installed temporarily on the suction of each vacuum turbine.  Tests shall 
start after the system has been operated and dried out.  Tests shall be 
conducted for a period of not less than 2 hours.  Testing shall be done 
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with one turbine operating and then with both turbines operating.  When 
one turbine operates, testing shall be done at [_5__] tubes and the other 
tubes shall be closed or blanked.  On testing with two turbines, testing 
shall be done at [_10__] tubes and other tubes shall be closed or blanked.

3.9.2.3   Recorded Test Data

Air flow, vacuum readings of each tube, and vacuum of the turbine 
suctions shall be recorded in 10-minute intervals.  Three copies of 
recorded test data shall be furnished to the Contracting Officer.

3.9.2.4   General Operating Tests

General operating tests shall be conducted during or after air flow and 
vacuum tests to ensure that the turbines start up and cycle properly.  In 
addition, each operatory tube shall be tested with at least 1 liter  of 
water to assure proper separation after the water is pulled into the 
evacuation system.

[AM#1]3.9.3   DEFECTIVE WORK

If inspection or test shows defects, such defective work or material shall 
be replaced or repaired as necessary and inspection and tests shall be 
repeated.  Repairs to piping shall be made with new material.  Caulking of 
screwed joints or holes will not be acceptable.

3.9.4   System Flushing

Before operational tests or disinfection, potable water piping system shall 
be flushed with potable water.  In general, sufficient water shall be used 
to produce a minimum water velocity of 0.762 meters per second (2.5 feet 
per second)  through piping being flushed.  Flushing shall be continued 
until entrained dirt and other foreign materials have been removed and 
until discharge water shows no discoloration.  System shall be drained at 
low points.  Strainer screens shall be removed, cleaned, and replaced.  
After flushing and cleaning, systems shall be prepared for testing by 
immediately filling water piping with clean, fresh potable water.  Any 
stoppage, discoloration, or other damage to the finish, furnishings, or 
parts of the building due to the Contractor's failure to properly clean the 
piping system shall be repaired by the Contractor.  When the system 
flushing is complete, the hot-water system shall be adjusted for uniform 
circulation.  Flushing devices and automatic control systems shall be 
adjusted for proper operation.

3.9.5   Operational Test

Upon completion of flushing and prior to disinfection procedures,  the 
Contractor shall subject the plumbing system to operating tests to 
demonstrate satisfactory functional and operational efficiency.  Such 
operating tests shall cover a period of not less than 8 hours for each 
system and shall include the following information in a report with 
conclusion as to the adequacy of the system:

a.  Time, date, and duration of test.

b.  Water pressures at the most remote and the highest fixtures.
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c.  Operation of each fixture and fixture trim.

d.  Operation of each valve, hydrant, and faucet.

e.  Pump suction and discharge pressures.

f.  Temperature of each domestic hot-water supply.

g.  Operation of each floor and roof drain by flooding with water.

h.  Operation of each vacuum breaker and backflow preventer.

i.  Complete operation of each water pressure booster system, 
including pump start pressure and stop pressure.

j.  Compressed air readings at each compressor and at each outlet. 
Each indicating instrument shall be read at 1/2 hour intervals.  
The report of the test shall be submitted in quadruplicate.  The 
Contractor shall furnish instruments, equipment, and personnel 
required for the tests; the Government will furnish the necessary 
water and electricity.

3.9.6   Disinfection

After operational tests are complete, the entire domestic hot- and 
cold-water distribution system shall be disinfected.  System shall be 
flushed as specified, before introducing chlorinating material.  The 
chlorinating material shall be hypochlorites or liquid chlorine.  Water 
chlorination procedure shall be in accordance with AWWA M20.  The 
chlorinating material shall be fed into the water piping system at a 
constant rate at a concentration of at least 50 parts per million (ppm).  A 
properly adjusted hypochlorite solution injected into the main with a 
hypochlorinator, or liquid chlorine injected into the main through a 
solution-feed chlorinator and booster pump, shall be used.  The chlorine 
residual shall be checked at intervals to ensure that the proper level is 
maintained.  Chlorine application shall continue until the entire main is 
filled.  The water shall remain in the system for a minimum of 24 hours.  
Each valve in the system being disinfected shall be opened and closed 
several times during the contact period to ensure its proper disinfection.  
Following the 24-hour period, no less than 25 ppm chlorine residual shall 
remain in the system.  Water tanks shall be disinfected by the addition of 
chlorine directly to the filling water.  Following a 6 hour period, no less 
than 50 ppm chlorine residual shall remain in the tank.  If after the 24 
hour and 6 hour holding periods, the residual solution contains less than 
25 ppm and 50 ppm chlorine respectively, flush the piping and tank with 
potable water, and repeat the above procedures until the required residual 
chlorine levels are satisfied.  The system including the tanks shall then 
be flushed with clean water until the residual chlorine level is reduced to 
less than one part per million.  During the flushing period each valve and 
faucet shall be opened and closed several times.  Samples of water in 
disinfected containers shall be obtained from several locations selected by 
the Contracting Officer.  The samples of water shall be tested for total 
coliform organisms (coliform bacteria, fecal coliform, streptococcal, and 
other bacteria) in accordance with AWWA EWW.  The testing method used shall 
be either the multiple-tube fermentation technique or the membrane-filter 
technique.  Disinfection shall be repeated until tests indicate the absence 
of coliform organisms (zero mean coliform density per 100 milliliters) in 
the samples for at least 2 full days.  The system will not be accepted 
until satisfactory bacteriological results have been obtained.
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3.10   PLUMBING FIXTURE SCHEDULE

P-1  WATER CLOSET:

Siphon-jet, elongated bowl, top supply spud, ASME A112.19.2M, wall mounted. 
 Floor flange shall be copper alloy, cast iron, or plastic.

Gasket shall be wax type.

Seat - IAPMO Z124.5, Type A, white  plastic, elongated, open front.

Flushometer Valve - ASSE 1037, large diaphragm type with non-hold-open 
feature, backcheck angle control stop, and vacuum breaker.  Minimum upper 
chamber inside diameter of not less than 66.7 mm (2-5/8 inches)  at the 
point where the diaphragm is sealed between the upper and lower chambers.  
The maximum water use shall be 6 liters  per flush.

P-2  WATER CLOSET HANDICAPPED:

Height of top rim of bowl shall be in accordance with CABO A117.1; other 
features are the same as P-1. Stack carrier required for location and 
mounting height.

P-3  URINAL:

Wall hanging, with integral trap and extended shields, ASME A112.19.2M
siphon jet.  Top supply connection, back outlet.

Flushometer Valve - Similar to Flushometer Valve for P-1.  The maximum 
water use shall be 3.8 liters  per flush.

  [AM#1]  (removed waterless paragraph)
P-5  LAVATORY:

Manufacturer's standard sink depth, vitreous china ASME A112.19.2M 
[AM#1] countertop, oval 20 1/4" x 17 1/4".

[AM#1]Faucet - Faucets shall be single lever control, mixing type.  Faucets 
shall have replaceable seats and washers. Faucets shall have metal 
replaceable cartridge control unit or metal cartridge units with diaphragm 
which can be replaced without special tools. Valves and handles shall be 
copper alloy.  Connection between valve and spout for center-set faucet 
shall be of rigid metal tubing.  Flow shall be limited to 1 liter  per 
cycle at a flowing water pressure of 549 kPa  if a metering device or 
fitting is used that limits the period of water discharge such as a foot 
switch or fixture occupancy sensor.  If a metering device is not used, the 
flow shall be limited to 0.16 liters per second  at a flowing pressure of 
549 kPa. 

Handles - Lever type.  Cast, formed, or drop forged copper alloy.

Drain - Strainer shall be copper alloy or stainless steel.Pop-up drain 
shall include stopper, lift rods, jam nut, washer, and tail piece. 

P-6  WHEELCHAIR LAVATORY:

Vitreous china, ASME A112.19.2M, wheelchair lavatory with wrist or elbow 
controls 508.0 mm wide x 685.8 mm deep (20 inches wide x 27 inches deep)  
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with gooseneck spout.  Flow shall be limited to 1 liter  per cycle at a 
flowing water pressure of 549 kPa  if a metering device or fitting is used 
that limits the period of water discharge such as foot switch or fixture 
occupancy sensor.  If a metering device is not used, the flow shall be 
limited to 0.16 liters per second  at a flowing water pressure of 549 kPa. 

Drain - Strainer shall be copper alloy or stainless steel.

[AM#1]P-7  DENTAL PROCESS SINK:

[AM#1]Countertop self rimming  with holes for faucet and spout double bowl  
 stainless steel ASME A112.19.3M.

Faucet and Spout - Cast or wrought copper alloy.  Aerator shall have 
internal threads.  Flow shall be limited to 1 liter  per cycle at a flowing 
water pressure of 549 kPa  if a metering device or fitting is used that 
limits the period of water discharge such as a foot switch or fixture 
occupancy sensor.  If a metering device is not used, the flow shall be 
limited to 0.16 liters per second  at a flowing water pressure of 549 kPa. 

Handle - Cast copper alloy, wrought copper alloy, or stainless steel.  
Single lever type.

Drain Assembly - Plug, cup strainer, crossbars, jam nuts, washers, 
couplings, stopper, etc., shall be  stainless steel. There are chemicals 
that will attack copper these areas where a P-7 is located.

P-8  SERVICE SINK:

Enameled cast iron ASME A112.19.1M, copper alloy or stainless steel ASME 
A112.19.3M trap standard support 609.6 mm wide x 508.0 mm deep (24 inches 
wide x 20 inches deep),  splashback 228.6 mm (9 inches)  high wall hanger.

Faucet and Spout - Cast or wrought copper alloy, with top or bottom brace, 
with backflow preventer.  Faucets shall have replaceable seat and the 
washer shall rotate onto the seat.  Handles shall be lever  type.  
Strainers shall have internal threads.

Drain Assembly - Plug, cup strainer, crossbars, jam nuts, washers, 
couplings, stopper, etc., shall be copper alloy or stainless steel.

Trap - Cast iron, minimum 7.5 cm  diameter with floor flange to support 
fixture..

P-9  Break Area Sink:

[AM#1]Stainless steel self rimming, 25" x 22" x 8" 

[AM#1]Faucet and Spout - Single lever mixing type faucet, chrome finish. 
Cast or wrought copper alloy, without top or bottom brace, with backflow 
preventer.  Faucets shall have replaceable seat and the washer shall rotate 
onto the seat.  Strainers shall have internal threads.  Combination faucets 
with two valves and spouts shall be provided.

Handles - Cast or wrought copper alloy.  Lever type.

P-10  LABORATORY SINK:
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[AM#1]P-10 is integral with the dental casework sink and is provided by the 
dental casework vendor outside of this construction contract. Stub up the 
plumbing with valves as detailed on the plumbing drawings. The connection 
work beyond the valves an loop vent to the faucets and sink are work of 
casework vendor.  Thickness of sinks shall be manufacturer's standard. 
Drain and trap shall be stainless steel.

[AM#1]P-15  Electric Water Cooler:

Electric Water Cooler  shall:  be self contained, conform to ARI 1010, use 
one of the fluorocarbon gases conforming to ARI 700 and ASHRAE 34 which has 
an Ozone Depletion Potential of less than or equal to 0.05, have a capacity 
to deliver 30.2 liters per hour (8 gph)  of water at 10 degrees C (50 
degrees F)  with an inlet water temperature of 27 degrees C (80 degrees F)  
while residing in a room environment of 32 degrees C (90 degrees F),  and 
have self-closing valves.  Self-closing valves shall have automatic stream 
regulators, have a flow control capability, have a push button actuation or 
have a cross-shaped index metal turn handle without a hood.  Exposed 
surfaces of stainless steel shall have No. 4 general polish finish.  Spouts 
shall provide a flow of water at least 100 mm (4 inches)  high so as to 
allow the insertion of a cup or glass under the flow of water.

Surface Wall-Mounted - Surface wall-mounted units shall be 336.6 mm (13-1/4 
inches)  wide, 330.2 mm (13 inches)  deep, and have a back height of 152.4 
to 203.2 mm (6 to 8 inches).   The bowl shall be made of stainless steel.  
The unit shall have concealed fasteners and be for interior installation.

Handicapped - Handicapped unit is same as regular unit except mounting 
height changes, see architectural elevations for mounting heights.

3.11   POSTED INSTRUCTIONS

Framed instructions under glass or in laminated plastic, including wiring 
and control diagrams showing the complete layout of the entire system, 
shall be posted where directed.  Condensed operating instructions 
explaining preventive maintenance procedures, methods of checking the 
system for normal safe operation, and procedures for safely starting and 
stopping the system shall be prepared in typed form, framed as specified 
above for the wiring and control diagrams and posted beside the diagrams.  
The framed instructions shall be posted before acceptance testing of the 
systems.
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3.12   TABLES

TABLE I
PIPE AND FITTING MATERIALS FOR

DRAINAGE, WASTE, AND VENT PIPING SYSTEMS
[AM#1]For item 4,6,7,8,10,16,17 & 18 Service "A" has been deleted.

--------------------------------------------------------------------------
                                                            SERVICE
--------------------------------------------------------------------------
Item #  Pipe and Fitting Materials            A     B    C     D     E   F
--------------------------------------------------------------------------

1  Cast iron soil pipe and fittings, hub      X     X    X     X     X
   and spigot, ASTM A 74 with
   compression gaskets

2  Cast iron soil pipe and fittings hubless,        X    X     X
   CISPI 301 and
   ASTM A 888

3  Cast iron drainage fittings, threaded,     X          X     X
   ASME B16.12 for use with
   Item 10

4  Cast iron screwed fittings (threaded)                       X     X
   ASME B16.4 for use with Item 10

5  Grooved pipe couplings, ferrous and              X          X     X
   non-ferrous pipe ASTM A 536
   and ASTM A 47, ASTM A 47M

6  Ductile iron grooved joint fittings              X          X     X
   for ferrous pipe ASTM A 536
   and ASTM A 47, ASTM A 47M for use with
   Item 5

7  Bronze sand casting grooved joint                X          X     X
   pressure fittings for non-ferrous pipe
   ASTM B 584, for use with Item 5

8  Wrought copper grooved joint pressure            X
   pressure fittings for non-ferrous pipe
   ASTM B 75 C12200,
   ASTM B 152, ASTM B 152M, C11000,
   ASME B16.22
   ASME B16.22 for use with Item 5

9  Malleable-iron threaded fittings,                           X     X
   galvanized ASME B16.3
   for use with Item 10

10  Steel pipe, seamless galvanized,                           X     X
    ASTM A 53, Type S, Grade B

11  Seamless red brass pipe, ASTM B 43              X     X

12  Bronzed flanged fittings,                                  X     X
    ASME B16.24 for use
    with Items 11 and 14
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TABLE I
PIPE AND FITTING MATERIALS FOR

DRAINAGE, WASTE, AND VENT PIPING SYSTEMS
[AM#1]For item 4,6,7,8,10,16,17 & 18 Service "A" has been deleted.

--------------------------------------------------------------------------
                                                            SERVICE
--------------------------------------------------------------------------
Item #  Pipe and Fitting Materials            A     B    C     D     E   F
--------------------------------------------------------------------------

13  Cast copper alloy solder joint                             X     X
    pressure fittings, ASME B16.18
    for use with Item 14

14  Seamless copper pipe, ASTM B 42                           X

15  Cast bronze threaded fittings,                             X     X
    ASME B16.15

16  Copper drainage tube, (DWV),                    X    X*    X     X  X
    ASTM B 306

17  Wrought copper and wrought                      X    X     X     X  X
    alloy solder-joint drainage
    fittings.  ASME B16.29

18  Cast copper alloy solder joint                  X    X     X     X  X
    drainage fittings, DWV,
    ASME B16.23

    SERVICE:

    A - Underground Building Soil, Waste and Storm Drain
    B - Aboveground Soil, Waste, Drain In Buildings
    C - Underground Vent
    D - Aboveground Vent
    E - Interior Rainwater Conductors Aboveground
    F - DENTAL ORAL VACUUM VAC
    * - Hard Temper
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TABLE II

 
PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS

[AM#1] FOR ITEMS 1-7 & 9-12 SERVICE "C" HAS BEEN DELETED. 
--------------------------------------------------------------------------
                                                        SERVICE
--------------------------------------------------------------------------
Item No.  Pipe and Fitting Materials          A       B       C     
--------------------------------------------------------------------------

1  Malleable-iron threaded fittings,          X       X           
   a.  Galvanized, ASME B16.3
   for use with Item 4a

   b.  Same as "a" but not galvanized                         
   for use with Item 4b

2  Grooved pipe couplings, ferrous pipe       X       X       
   ASTM A 536 and
   ASTM A 47, ASTM A 47M, non-ferrous
   pipe, ASTM A 536 
   and ASTM A 47, ASTM A 47M

3  Ductile iron grooved joint fittings        X       X       
   for ferrous pipe ASTM A 536
   and ASTM A 47, ASTM A 47M for use
   with Item 2

4  Steel pipe:                                X       X             
   a.  Seamless, galvanized,
   ASTM A 53, Type S, Grade B

   b.  Seamless, black,                                       
   ASTM A 53,
   Type S, Grade B

5  Seamless red brass pipe,                   X       X              
   ASTM B 43

6  Bronze flanged fittings,                   X       X             
   ASME B16.24
   for use with Items 5 and 7

7  Seamless copper pipe,                      X       X       X       
   ASTM B 42

8  Seamless copper water tube,                X**     X**     X***    
   ASTM B 88, ASTM B 88M

9  Cast bronze threaded fittings,             X       X             
    ASME B16.15 for use
    with Items 5 and 7

10  Wrought copper and bronze solder-joint    X       X             
    pressure fittings,
    ASME B16.22 for
    use with Items 5 and 7
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TABLE II
 

PIPE AND FITTING MATERIALS FOR PRESSURE PIPING SYSTEMS
[AM#1] FOR ITEMS 1-7 & 9-12 SERVICE "C" HAS BEEN DELETED. 

--------------------------------------------------------------------------
                                                        SERVICE
--------------------------------------------------------------------------
Item No.  Pipe and Fitting Materials          A       B       C     
--------------------------------------------------------------------------
11  Cast copper alloy solder-joint            X       X       X      
    pressure fittings,
    ASME B16.18
    for use with Items 8 and 9

12  Bronze and sand castings grooved          X       X       
    joint pressure fittings for non-
    ferrous pipe ASTM B 584,
    for use with Item 2

32  Steel pipeline flanges,                   X       X
    MSS SP-44

33  Fittings: brass or bronze;                X       X
    ASME B16.15, and
    ASME B16.18
    ASTM B 828

34  Carbon steel pipe unions,                 X       X       
    socket-welding and threaded,
    MSS SP-83

35  Malleable-iron threaded pipe              X       X
    unions ASME B16.39

36  Nipples, pipe threaded                    X       X       
    ASTM A 733
   
 A - Cold Water Aboveground & Belowground
    B - Hot Water 82 degree C Maximum Aboveground
    C - Dental Compressed Air Medical Gas, Air Oil-Free
       Indicated types are minimum wall thicknesses.
    ** - Type L - Hard
    *** - Type K - Hard temper with brazed joints only or type K-soft temper 
     without joints in or under floors
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SECTION 15569

WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20 MBTUH
05/95

AMENDMENT NO. 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

AMCA 801 (1992) Industrial Process/Power Generation 
Fans:  Specification Guidelines

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Z21.13 (1991; Z21.13a; Z21.13b) Gas-Fired 
Low-Pressure Steam and Hot Water Boilers

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 47M (1990; R 1996) Ferritic Malleable Iron 
Castings (Metric)

ASTM A 53 (1998) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 105/A 105M (1997) Carbon Steel Forgings, for Piping 
Applications

ASTM A 106 (1997a) Seamless Carbon Steel Pipe for 
High-Temperature Service

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 183 (1983; R 1998) Carbon Steel Track Bolts 
and Nuts 

ASTM A 193/A 193M (1998) Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 234/A 234M (1997) Piping Fittings of Wrought Carbon 
Steel and Alloy Steel for Moderate and 
High Temperature Services

ASTM A 366/A 366M (1997) Steel, Sheet, Carbon, Cold-Rolled, 
Commercial Quality
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ASTM A 515/A 515M (1997) Pressure Vessel Plates, Carbon 
Steel, for Intermediate- and 
Higher-Temperature Service

ASTM A 516/A 516M (1990; R 1996) Pressure Vessel Plates, 
Carbon Steel, for Moderate- and 
Lower-Temperature Service

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 653/A 653M (1998) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 32 (1996) Solder Metal

ASTM B 62 (1993) Composition Bronze or Ounce Metal 
Castings

ASTM B 75 (1997) Seamless Copper Tube

ASTM B 88 (1996) Seamless Copper Water Tube

ASTM B 88M (1996) Seamless Copper Water Tube (Metric)

ASTM B 813 (1993) Liquid and Paste Fluxes for 
Soldering Applications of Copper and 
Copper Alloy Tube

ASTM B 828 (1998) Making Capillary Joints by 
Soldering of Copper and Copper Alloy Tube 
and Fittings

ASTM C 27 (1998) Fireclay and High-Alumina 
Refractory Brick

ASTM C 34 (1996) Structural Clay Load-Bearing Wall 
Tile

ASTM C 155 (1997) Standard Classification of 
Insulating Firebrick

ASTM C 401 (1991; R 1995) Alumina and Alumina 
Silicate Castable Refractories

ASTM D 596 (1991; R 1995) Reporting Results of 
Analysis of Water

ASTM D 1784 (1999) Rigid Poly(Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly(Vinyl 
Chloride) (CPVC) Compounds

ASTM D 2000 (1999) Rubber Products in Automotive 
Applications

ASTM F 872 (1984; R 1990) Filter Units, Air 
Conditioning:  Viscous-Impingement Type, 
Cleanable
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ASTM F 876 (1998) Crosslinked Polyethylene (PEX) 
Tubing

ASTM F 1097 (1991; R 1996) Mortar, Refractory 
(High-Temperature, Air-Setting)

ASTM F 1139 (1988; R 1998) Standard Specification for 
Steam Traps and Drains

ASME INTERNATIONAL (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME B16.4 (1992) Gray Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pipe Flanges and Flanged 
Fittings NPS 1/2 thru NPS 24

ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1996) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.15 (1985; R 1994) Cast Bronze Threaded 
Fittings Classes 125 and 250

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995; B16.22a) Wrought Copper and Copper 
Alloy Solder Joint Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes

ASME B16.34 (1997) Valves - Flanged, Threaded, and 
Welding End

ASME B16.39 (1986; R 1998) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B19.3 (1991; B19.3a; B19.3b) Safety Standard for 
Compressors for Process Industries

ASME B31.1 (1998) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element

SECTION 15569  Page 3



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

ASME BPV IV (1998) Boiler and Pressure Vessel Code; 
Section IV, Heating Boilers

ASME BPV VIII Div 1 (1998) Boiler and Pressure Vessel Code; 
Section VIII, Pressure Vessels Division 1 
- Basic Coverage

ASME BPV IX (1998) Boiler and Pressure Vessel Code; 
Section IX, Welding and Brazing 
Qualifications

ASME CSD-1 (1998) Controls and Safety Devices for 
Automatically Fired Boilers

ASME PTC 10 (1997) Compressors and Exhausters

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C606 (1997) Grooved and Shouldered Joints

AMERICAN WELDING SOCIETY (AWS)

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

AWS B2.2 (1991) Brazing Procedure and Performance 
Qualification

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1419 (Rev D) Filter Element, Air Conditioning 
(Viscous-Impingement and Dry Types, 
Replaceable)

COPPER DEVELOPMENT ASSOCIATION (CDA)

CDA Tube Handbook (1995) Copper Tube Handbook

EXPASION JOINT MANUFACTURERS ASSOCIATION (EJMA)

EJMA Stds (1998; 7th Edition) EJMA Standards

HYDRONICS INSTITUTE (HYI)

HYI-01 (1998) I=B=R Ratings for Boilers, 
Baseboard Radiation and Finned Tube 
(Commercial) Radiation

HYI-400 (1998) I=B=R, Product Floor Heating

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-25 (1998) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture
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MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1990) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1997) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-73 (1991; R 1996) Brazing Joints for Wrought 
and Cast Copper Alloy Solder Joint 
Pressure Fittings

MSS SP-78 (1998) Cast Iron Plug Valves, Flanged and 
Threaded Ends

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, Socket 
Welding, Solder Joint, Grooved and Flared 
Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (1991) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 31 (1997 TIA 97-1) Installation of Oil 
Burning Equipment

NFPA 54 (1996; Errata) National Fuel Gas Code

NFPA 70 (1999) National Electrical Code

NFPA 211 (1996; Errata 96-1) Chimneys, Fireplaces, 
Vents, and Solid Fuel-Burning Appliances

NFPA 8501 (1997) Single Burner Boiler Operation

UNDERWRITERS LABORATORIES (UL)

UL 296 (1994; Rev Sep 1998) Oil Burners

UL 726 (1995) Oil-Fired Boiler Assemblies

UL 795 (1994; Rev Jan 1996) Commercial-Industrial 
Gas Heating Equipment

UL 1738 (1993; Rev thru Mar 1998) Venting Systems 
for Gas-Burning Appliances, Categories II, 
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III and IV

UL Gas&Oil Dir (1996; Supple) Gas and Oil Equipment 
Directory

1.2   GENERAL REQUIREMENTS

1.2.1   Standard Products

Materials and equipment shall be the standard products of a manufacturer 
regularly engaged in the manufacture of the products and shall essentially 
duplicate items that have been in satisfactory use for at least 2 years 
prior to bid opening.  Equipment shall be supported by a service 
organization that is, in the opinion of the Contracting Officer, reasonably 
convenient to the site.

1.2.2   Asbestos Prohibition

Asbestos and asbestos-containing products shall not be used.

1.2.3   Nameplates

Each major component of equipment shall have the manufacturer's name, 
address, type or style, model or serial number, and catalog number on a 
plate secured to the equipment.  Each pressure vessel shall have an 
approved ASME stamp.  

1.2.4   Equipment Guards

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and 
other rotating parts exposed to personnel contact shall be fully enclosed 
or guarded in accordance with OSHA requirements.  High temperature 
equipment and piping exposed to contact by personnel or where it creates a 
potential fire hazard shall be properly guarded or covered with insulation 
of a type specified.  Catwalks, operating platforms, ladders, and 
guardrails shall be provided where shown and shall be constructed in 
accordance with Section 05500 MISCELLANEOUS METAL.

1.2.5   Verification of Dimensions

The Contractor shall become familiar with details of the work, verify 
dimensions in the field, and shall advise the Contracting Officer of any 
discrepancy before performing any work or ordering any materials.

1.2.6   Welding

Boilers and piping shall be welded and brazed in accordance with qualified 
procedures using performance-qualified welders and welding operators.  
Procedures and welders shall be qualified in accordance with ASME BPV IX.  
Welding procedures qualified by others, and welders and welding operators 
qualified by another employer may be accepted as permitted by ASME B31.1.  
The Contracting Officer shall be notified 24 hours in advance of tests, and 
the tests shall be performed at the work site if practical.  The welder or 
welding operator shall apply his assigned symbol near each weld he makes as 
a permanent record.  Structural members shall be welded in accordance with 
Section 05090 WELDING, STRUCTURAL.

1.3   SUBMITTALS
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Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Manufacturer's Catalog Data; FIO.

Manufacturer's catalog data shall be included with the detail drawings for 
the following items:

Boilers
Fuel Burning Equipment
Combustion Control Equipment
Pumps
Fittings and Accessories
Water Treatment System

The data shall show model, size, options, etc., that are intended for 
consideration.  Data submitted shall be adequate to demonstrate compliance 
with contract requirements.

Spare Parts Data; FIO.

Spare parts data for each different item of material and equipment, after 
approval of the detail drawings and no later than 2 months prior to the 
date of beneficial occupancy.  The data shall include a complete list of 
parts and supplies, with current unit prices and source of supply, and a 
list of the parts recommended by the manufacturer to be replaced after 1 
and 3 years of service.

Water Treatment Plan; FIO.

Six complete copies of the proposed water treatment plan.  The plan shall 
include a layout, control scheme, a list of the existing water conditions 
including the items listed in paragraph BOILER WATER TREATMENT, a list of 
all chemicals, the proportion of chemicals to be added, the final treated 
water conditions, and a description of environmental concerns for handling 
the chemicals.

Heating and Fuel Systems Test Procedures; FIO.

Proposed test procedures for the heating system tests and fuel system 
tests, at least 2 weeks prior to the start of related testing.

Welding Procedures; FIO.

A copy of qualified welding procedures, at least 2 weeks prior to the start 
of welding operations.

Qualification; FIO.

A statement from the firms proposed to prepare submittals and perform 
installation and testing, demonstrating successful completion of similar 
services of at least five projects of similar size or scope, at least 2 
weeks prior to the submittal of any other item required by this section.

Welding Qualification; FIO.
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A list of names and identification symbols of qualified welders and welding 
operators, at least 2 weeks prior to the start of welding operations.

SD-04 Drawings

Heating System; FIO.

Detail drawings consisting of equipment layout including installation 
details and electrical connection diagrams; combustion and safety control 
diagrams; ductwork layout showing the location of supports and hangers, 
typical hanger details, gauge reinforcement, reinforcement spacing rigidity 
classification, and static pressure and seal classifications; and piping 
layout showing the location of guides and anchors, the load imposed on each 
support or anchor (not required for radiant floor tubing), and typical 
support details.  Drawings shall include any information required to 
demonstrate that the system has been coordinated and will properly function 
as a unit and shall show equipment relationship to other parts of the work, 
including clearances required for operation and maintenance.

SD-06 Instructions

Posted Instructions; FIO.

System layout diagrams that show the layout of equipment, piping, and 
ductwork and typed condensed operation manuals explaining preventative 
maintenance procedures, methods of checking the system for normal, safe 
operation, and procedures for safely starting and stopping the system, 
framed under glass or laminated plastic, at least 2 weeks prior to the 
start of related testing.  After approval, these items shall be posted 
where directed.

SD-07 Schedules

Tests; FIO.

Proposed test schedules for the heating system and fuel system tests, at 
least 2 weeks prior to the start of related testing.

SD-09 Reports

Heating System and Fuel System Tests; FIO.

Test reports for the heating system tests and the fuel system test, upon 
completion of testing complete with results.

Water Treatment Tests; FIO.

(1)  The water quality test report shall identify the chemical 
composition of the boiler water.  The report shall include a 
comparison of the condition of the boiler water with the 
manufacturer's recommended conditions.  Any required corrective 
action shall be documented within the report.

(2)  A test report shall identify the condition of the boiler at 
the completion of 1 year of service.  The report shall include a 
comparison of the condition of the boiler with the manufacturer's 
recommended operating conditions.
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SD-13 Certificates

Bolts; FIO.

Written certification by the bolt manufacturer that the bolts furnished 
comply with the requirements of this specification.  The certification 
shall include illustrations of product markings, the date of manufacture, 
and the number of each type of bolt to be furnished based on this 
certification.

Boiler Emissions; FIO.

Written certification by the boiler manufacturer that each boiler furnished 
complies with Federal, state, and local regulations for emissions.  The 
certification shall also include a description of applicable emission 
regulations.  If any boiler is exempt from the emission regulations, the 
certification shall indicate the reason for the exemption.

SD-19 Operation and Maintenance Manuals

Heating System; FIO.

Six complete manuals listing step-by-step procedures required for system 
startup, operation, shutdown, and routine maintenance, at least 2 weeks 
prior to field training.  The manuals shall include the manufacturer's 
name, model number, parts list, simplified wiring and control diagrams, 
troubleshooting guide, and recommended service organization (including 
address and telephone number) for each item of equipment.  Each service 
organization shall be capable of providing 4 hour onsite response to a 
service call on an emergency basis.

Water Treatment System; FIO.

Six complete copies of operating and maintenance manuals for the 
step-by-step water treatment procedures, including procedures for testing 
the water quality.

1.4   MANUFACTURER'S SERVICES

Services of a manufacturer's representative who is experienced in the 
installation, adjustment, and operation of the equipment specified shall be 
provided.  The representative shall supervise the installing, adjusting, 
and testing of the equipment.

1.5   DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be protected from the 
weather, humidity and temperature variations, dirt and dust, and other 
contaminants.

PART 2   PRODUCTS

2.1   BOILERS

Each boiler shall have the output capacity in kilowatts (kW)  as indicated 
when fired with the specified fuels.  The boiler shall be furnished 
complete with the gas burning equipment, boiler fittings and trim, 
automatic controls, forced draft fan, electrical wiring, insulation, piping 
connections, and protective jacket.  The boiler shall be completely 
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assembled and tested at the manufacturer's plant.  Boiler auxiliaries 
including fans, motors, drives, and similar equipment shall be provided 
with at least 10 percent excess capacity to allow for field variations in 
settings and to compensate for any unforeseen increases in pressure losses 
in appurtenant piping and ductwork.  However, the boiler safety devices 
shall not be sized for a 10 percent excess capacity.  The boiler and its 
accessories shall be designed and installed to permit ready accessibility 
for operation, maintenance, and service.  Boilers shall be designed, 
constructed, and equipped in accordance with ASME BPV IV.  Each boiler 
shall be of the watertube or cast iron type and designed for water service 
as specified herein.  The boiler capacity shall be based on the ratings 
shown in HYI-01 or as certified by the American Boiler Manufacturers 
Association, or American Gas Association.

2.1.1   Watertube Boiler

Boiler shall be self-contained, packaged type, complete with all 
accessories, mounted on a structural steel base.  The heat input rate for 
finned tube designs shall not be greater than 38 Kw per square meter based 
on internal heater area.  The heat input rate for other boilers shall not 
be greater than 21 Kw per square meter  of fireside heating surface.

2.1.2   Cast Iron Boiler

Boiler shall be of the rectangular, sectional type, self-contained, 
packaged type,  complete with accessories, mounted on a structural steel 
base.  Cast iron sections shall be free of leaks under all operating 
conditions.  Access shall be provided to permit cleaning of internal tube 
surfaces.

2.1.3   Modular Configuration

Modular boilers shall be of the cast iron [AM#1] or water tube type. 
Modular boilers shall have the capability of independent operation.  Upon 
failure of any module, the remaining modules shall be capable of operating 
at their designed capacity.  The size of the individual modules shall be as 
indicated.

2.1.4   Hot Water Heating Boilers

The hot water heating boiler shall be capable of operating at the specified 
maximum continuous capacity without damage or deterioration to the boiler, 
its setting, firing equipment, or auxiliaries.  The rated capacity shall be 
the capacity at which the boiler will operate continuously while 
maintaining at least the specified minimum efficiency.  The boiler design 
conditions shall be as follows:

a.  Boiler design pressure [200] [_____] kPa. 

b.  Operating pressure at boiler outlet [_____] kPa. 

c.  Hot water temperature [70] [80] [_____] degrees C. 

d.  Temperature differential between boiler discharge and system 
return [_____] degrees C. 

e.  Water pressure drop [70 [_____] kPa (10 psig)] [[_____] kPa 
([_____] psig)]. 
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f.  Outdoor ambient air temperature [_____] degrees C  (max), [_____] 
degrees C  (min).

g.  Site elevation [_____] m. 

h.  Maximum continuous capacity [_____] kW. 

i.  Rated capacity [_____] kW. 

2.2   FUEL BURNING EQUIPMENT

Boiler shall be designed to burn gas. Each boiler shall comply with 
Federal, state, and local emission regulations.

2.2.1   Burners

2.2.1.1   Gas and Combination Gas-Oil Fired Burners and Controls

Burners shall be UL approved mechanical draft burners with all air 
necessary for combustion supplied by a blower where the operation is 
coordinated with the burner.  Burner shall be provided complete with fuel 
supply system in conformance with the following safety codes or standards:

a.  Gas-fired units with inputs greater than 1.17 MW  per combustion 
chamber shall conform to UL 795.  Gas fired units less than 3.66 MW
  input shall conform to ANSI Z21.13.

2.2.2   Draft Fans

Fans conforming to AMCA 801 forced-draf shall be furnished as an integral 
part of boiler design.  Fans shall be centrifugal with backward-curved 
blades, radial-tip blades, or axial flow type.  Each fan shall be sized for 
output volume and static pressure rating sufficient for pressure losses, 
excess air requirements at the burner, leakages, temperature, and elevation 
corrections for worst ambient conditions, all at full combustion to meet 
net-rated output at normal firing conditions, plus an overall excess air 
volume of 10 percent against a 20 percent static overpressure.  Noise 
levels for fans shall not exceed 85 decibels in any octave band at a .914 
meters (3 foot)  station.  Forced draft fan bearings shall be air cooled.

2.2.2.1   Draft Fan Control

Forced-draft centrifugal fans shall have inlet vane controls or shall have 
variable speed control where indicated.  Inlet vanes shall be suitable for 
use with combustion control equipment.  Axial propeller fans shall have 
variable propeller pitch control.

2.2.2.2   Draft Fan Drives

Fans shall be driven by electric motors.  Electric motor shall be drip proof. 
 Motor starter shall be magnetic across-the-line type with general purpose 
enclosure and shall be furnished with four auxiliary interlock contacts.

2.2.3   Draft Damper

Boilers shall be provided with automatic dampers, draft hoods, or 
barometric dampers as recommended by the boiler manufacturer to maintain 
proper draft in the boiler.  Draft damper shall be provided in a convenient 
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and accessible location in the flue gas outlet from the boiler.  Automatic 
damper shall be arranged for automatic operation by means of a damper motor.

2.2.4   Ductwork

Air ducts connecting the forced-draft fan units with the plenum chamber 
shall be designed to convey air with a minimum of pressure loss due to 
friction.  Ductwork shall be galvanized sheet metal conforming to ASTM A 
653/A 653M.  Ducts shall be straight and smooth on the inside with laps 
made in direction of air flow.  Ducts shall have cross-break with enough 
center height to assure rigidity in the duct section, shall be angle iron 
braced, and shall be completely free of vibration.  Access and inspection 
doors shall be provided as indicated and required, with a minimum of one in 
each section between dampers or items of equipment.  Ducts shall be 
constructed with long radius elbows having a centerline radius 1-1/2 times 
the duct width, or where the space does not permit the use of long radius 
elbows, short radius or square elbows with factory-fabricated turning vanes 
may be used.  Duct joints shall be substantially airtight and shall have 
adequate strength for the service, with 38 x 38 x 3 mm (1-1/2 x 1-1/2 x 1/8 
inch)  angles used where required for strength or rigidity.  Duct wall 
thickness shall be 16 gauge (1.5 mm) for ducts 1500 mm  or less and 12 
gauge (2.66 mm ) for ducts larger than 1500 mm  in maximum dimension.  
Additional ductwork shall be in accordance with Section 15895 AIR SUPPLY, 
DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.

2.3   COMBUSTION CONTROL EQUIPMENT

Combustion control equipment shall be provided as a system by a single 
manufacturer.  Field installed automatic combustion control system shall be 
installed in accordance with the manufacturer's recommendations and under 
the direct supervision of a representative of the control manufacturer. The 
boiler water temperature shall be controlled by a water temperature 
controller.  The equipment shall operate electrically.  On multiple boiler 
installations, each boiler unit shall have a completely independent system 
of controls responding to the load and to an HVAC direct digital control 
system.

2.3.1   Electrical controls

Electrical control devices shall be rated at 120 volts and shall be 
connected as specified in Section 16415 ELECTRICAL WORK, INTERIOR.  

2.3.2   Water Temperature Controller

The controller shall be of sturdy construction and shall be protected 
against dust and dampness.  The thermostatic element shall be inserted in a 
separable socket installed in the boiler return piping.  Three position 
(high-low-off) controller shall operate on a 5.56 degree C (10 degree F)  
differential over an adjustable temperature range of approximately 60 to 
104.4 degrees C (140 to 220 degrees F).

2.3.3   Boiler Combustion Controls and Positioners

a.  Gas boiler units shall be provided with three position 
(high-low-off) combustion controls with gas pilot or spark 
ignition.  Modulating controls shall be provided with a means for 
manually controlling the firing rate.

d.  High-low-off controls for boilers with capacities up to 600 kW 
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(2,000,000 Btuh) shall use a water temperature controller in a 
temperature well in direct contact with the water.

2.3.4   Combustion Safety Controls and Equipment

Combustion safety controls and equipment shall be UL listed, 
microprocessor-based distributed process controller.  The system shall 
include mounting hardware, wiring and cables, and associated equipment.  
The controller shall be mounted completely wired, programmed, debugged, and 
tested to perform all of its functions.  The controller shall process the 
signals for complete control and monitoring of the boiler.  This shall 
include maintaining boiler status, starting and stopping all control 
functions, sequencing control functions and signaling alarm conditions.  
The program shall be documented and include cross references in description 
of coils and contacts.  Microprocessor shall be able to perform self 
diagnostics and contain a message center to provide operator with status 
and failure mode information.  Controllers for each boiler shall be mounted 
on a separate, free standing panel adjacent to the boiler or for packaged 
boilers on the boiler supporting structure.  Control systems and safety 
devices for automatically fired boilers shall conform to ASME CSD-1. 
Electrical combustion and safety controls shall be rated at 120 volts, 
single phase, 60 Hz and shall be connected as specified in Section 16415 
ELECTRICAL WORK, INTERIOR.  A 100 mm  diameter alarm bell shall be provided 
and shall be located where indicated or directed.  The alarm bell shall 
ring when the boiler is shut down by any safety control or interlock.  
Indicating lights shall be provided on the control panel.  A red light 
shall indicate flame failure, and a green light shall indicate that the 
main fuel valve is open.  The following shutdown conditions shall require a 
manual reset before the boiler can automatically recycle:

a.  Flame failure.

b.  Failure to establish pilot flame.

c.  Failure to establish main flame.

d.  Low-water cutoff.

e.  High temperature cutoff.

2.3.4.1   Low-water Cutoff

Low water cutoff shall be float actuated switch or electrically actuated 
probe type low-water cutoff.  Float chamber shall be provided with a 
blow-down connection.  Cutoff shall cause a safety shutdown and sound an 
alarm when the boiler water level drops below a safe minimum level.  A 
safety shutdown due to low water shall require manual reset before 
operation can be resumed and shall prevent recycling of the burner.  The 
cutoff shall be in strict accordance to the latest version of code,ASME 
CSD-1 Controls and Safety Devices for Automatically Fired Boilers.

2.3.4.2   Water Flow Interlock

Hot water boiler limit controls shall be provided to include protection for 
low boiler water flow and high boiler water temperature.  The limit 
controls shall be interlocked with the combustion control system to effect 
boiler alarm and shutdown.  The controls shall not allow boiler startup 
unless hot water flow is proven.
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2.4   PUMPS

2.4.1   Hot Water and Boiler Circulating Pumps

Circulating pumps for hot water shall be electrically driven single-stage 
centrifugal type and have a capacity not less than that required by the 
boiler manufacturer.  Boiler circulating pumps shall be supported by the 
piping on which installed and shall be closed-coupled shaft.  The boiler 
circulating pumps sealsshall be capable of withstanding 240 degree F fluid 
temperature without external cooling.  Hot water circulating pumps shall be 
supported on a concrete foundation with a cast iron or structural steel base
 and shall have a flexible-coupled shaft.  The hot water circulating pumps 
shall be vertical split case type with quick pull-out seals and bearings.  
The pump shaft shall be constructed of corrosion-resistant alloy steel, 
sleeve bearings and glands of bronze designed to accommodate a mechanical 
seal, and the housing of close-grained cast iron.  Pump seals shall be 
capable of withstanding 115 degrees C  temperature without external 
cooling.  The motor shall have sufficient power for the service required, 
shall be of a type approved by the manufacturer of the pump, shall be 
suitable for the available electric service, and shall conform to the 
requirements of paragraph ELECTRICAL EQUIPMENT.  Each pump suction and 
discharge connection shall be provided with a pressure gauge as specified.  
The boiler circulating pump discharge header shall be provided with a flow 
switch.  Flow switch unit shall be a self-contained swinging vane type to 
indicate fluid flow.  Switch shall be a SPDT with 120-volt, 15-ampere 
rating.

2.5   COLD WATER CONNECTIONS

Connections shall be provided which includes consecutively in line a 
strainer, backflow prevention device, and water pressure regulator in that 
order in the direction of the flow.  The backflow prevention device shall 
be provided as indicated and in compliance with Section 15400, PLUMBING, 
GENERAL PURPOSE.  Cold water fill connections shall be made to the water 
supply system as indicated.  Necessary pipe, fittings, and valves required 
for water connections between the boiler and cold water main shall be 
provided as shown.  The pressure regulating valve shall be of a type that 
will not stick or allow pressure to build up on the low side.  The valve 
shall be set to maintain a terminal pressure of approximately 35 kPa  in 
excess of the static head on the system and shall operate within a 15 kPa  
tolerance regardless of cold water supply piping pressure and without 
objectionable noise under any condition of operation.

2.6   AIR HANDLING UNITS

Air handling units and associated equipment shall be in accordance with 
Section 15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM.

2.7   FITTINGS AND ACCESSORIES

Boiler fittings and accessories shall be installed with each boiler in 
accordance with ASME BPV IV, unless otherwise specified.

2.7.1   Conventional Breeching and Stacks

2.7.1.1   Breeching

Each boiler shall be connected to the stack or flue by breeching 
constructed of black steel sheets not less than 1.2 mm  thick nor less than 
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thickness of stack, whichever is larger.  Plastic materials polyetherimide 
(PEI) and polyethersulfone (PES) are forbidden to be used for vent piping 
of combustion gases.  The clear distance between any portion of the 
breeching surface and any combustible material shall not be less than that 
specified in NFPA 211.  Joints and seams shall be securely fastened and 
made airtight.  Suitable hinged and gasketed cleanouts shall be provided, 
which will permit cleaning the entire smoke connection without dismantling. 
 Flexible-type expansion joints shall be provided as required and shall not 
require packing.

2.7.1.2   Stacks

Prefabricated double wall stacks system shall extend above the roof to the 
height indicated.  The inner stack shall be 304 stainless steel having a 
thickness of not less than 0.89 mm.   The outer stack shall be sheet steel 
having a thickness of not less than 0.635 mm.   A method of maintaining 
concentricity between the inner and outer stacks shall be incorporated.  
The joints between the stack sections shall be sealed to prevent flue gas 
leakage.  A 7.92 mm  diameter hole shall be provided in the stack not 
greater than 150 mm  from the furnace flue outlet for sampling of the exit 
gases.  A method shall be provided to seal the hole to prevent exhaust 
gases from entering the boiler room when samples are not being taken.  Each 
stack shall be provided complete with rain hood.  Plastic materials 
polyetherimide (PEI) and polyethersulfone (PES) are forbidden to be used 
for vent piping of combustion gases.

2.7.2   Expansion Tank

The hot water pressurization system shall include a diaphragm-type 
expansion tank which will accommodate the expanded water of the system 
generated within the normal operating temperature range, limiting the 
pressure increase at all components in the system to the maximum allowable 
pressure at those components.  The only air in the system shall be the 
permanent sealed-in air cushion contained in the diaphragm-type tank.  The 
sizes shall be as indicated.  The expansion tank shall be welded steel, 
constructed, tested, and stamped in accordance with ASME BPV VIII Div 1 for 
a working pressure of [850] [_____] kPa ([125] [_____] psi)  and precharged 
to the minimum operating pressure.  The tank's air chamber shall be fitted 
with an air charging valve and pressure gauge.  The tank shall be supported 
by steel legs or bases for vertical installation or steel saddles for 
horizontal installations.  The tank shall have lifting rings and a drain 
connection.  All components shall be suitable for a maximum operating 
temperature of 120 degrees C. 

2.7.3   Air Separator

External air separation tank shall be steel, constructed, tested and 
stamped in accordance with ASME BPV VIII Div 1 for a working pressure of 
[850] [_____] kPa ([125] [_____] psi).   The capacity of the air separation 
tank indicated is minimum.

2.7.4   Steel Sheets

2.7.4.1   Galvanized Steel

Galvanized steel shall be ASTM A 653/A 653M.

2.7.4.2   Uncoated Steel

Uncoated steel shall be ASTM A 366/A 366M, composition, condition, and 
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finish best suited to the intended use.  Gauge numbers specified refer to 
manufacturer's standard gauge.

2.7.5   Gaskets

Gaskets shall be nonasbestos material in accordance with ASME B16.21, full 
face or self-centering type.  The gaskets shall be of the spiral wound type 
with graphite filler material.

2.7.6   Steel Pipe and Fittings

Steel pipe and fittings shall not be used.  Heating water piping shall be 
copper.

2.7.7   Copper Tubing and Fittings

2.7.7.1   Copper Tubing

Tubing shall be ASTM B 88, ASTM B 88M,  Type K or L.  Adapters for copper 
tubing shall be brass or bronze for brazed fittings.

2.7.7.2   Adapters

Adapters may be used for connecting tubing to flanges and to threaded ends 
of valves and equipment.  Extracted brazed tee joints produced with an 
acceptable tool and installed as recommended by the manufacturer may be 
used.

2.7.7.3   Threaded Fittings

Cast bronze threaded fittings shall conform to ASME B16.15.

2.7.7.4   Brazing Material

Brazing material shall conform to AWS A5.8.

2.7.7.5   Brazing Flux

Flux shall be in paste or liquid form appropriate for use with brazing 
material.  Flux shall be as follows:  lead-free; have a 100 percent 
flushable residue; contain slightly acidic reagents; contain potassium 
borides, and contain fluorides.  Silver brazing materials shall be in 
accordance with AWS A5.8.

2.7.8   Dielectric Unions

Dielectric unions shall have metal connections on both ends.  The ends 
shall be threaded, flanged, or brazed to match adjacent piping.  Metal 
parts of the union shall be separated so that the electrical current is 
below 1 percent of the galvanic current which would exist upon 
metal-to-metal contact.

2.7.9   Flexible Pipe Connectors

Flexible pipe connectors shall be designed for 861.8 kPa  or 1034.2 kPa  
service.  Connectors shall be installed where indicated.  The flexible 
section shall be constructed of rubber, tetrafluoroethylene resin, or 
corrosion-resisting steel, bronze, monel, or galvanized steel.  Materials 
used and the configuration shall be suitable for the pressure, vacuum, and 
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temperature medium.  The flexible section shall be suitable for service 
intended and may have threaded, welded, soldered, flanged, or socket ends.  
Flanged assemblies shall be equipped with limit bolts to restrict maximum 
travel to the manufacturer's standard limits.  Unless otherwise indicated, 
the length of the flexible connectors shall be as recommended by the 
manufacturer for the service intended. Internal sleeves or liners, 
compatible with circulating medium, shall be provided when recommended by 
the manufacturer.  Covers to protect the bellows shall be provided where 
indicated.

2.7.10   Pipe Supports

Pipe supports shall conform to MSS SP-58 and MSS SP-69.

2.7.11   Pipe Expansion

2.7.11.1   Expansion Loops

Expansion loops and offsets shall provide adequate expansion of the main 
straight runs of the system within the stress limits specified in ASME B31.1. 
 The loops and offsets shall be cold-sprung and installed where indicated.  
Pipe guides and anchors shall be provided as indicated.

2.7.12   Valves

Valves shall be Class 125 and shall be suitable for the application. 
Grooved ends per AWWA C606 may be used for water service only.  Valves in 
nonboiler external piping shall meet the material, fabrication and 
operating requirements of ASME B31.1.  The connection type of all valves 
shall match the same type of connection required for the piping on which 
installed.

2.7.12.1   Gate Valves

Gate valves 65 mm  and smaller shall conform to MSS SP-80 bronze rising 
stem, threaded, solder, or flanged ends.  Gate valves 80 mm (3 inches)  and 
larger shall conform to MSS SP-70 cast iron bronze trim, outside screw and 
yoke, flanged, or threaded ends.

2.7.12.2   Globe Valves

Globe valves 65 mm (2-1/2 inches)  and smaller shall conform to MSS SP-80, 
bronze, threaded, soldered, or flanged ends.  Globe valves 80 mm  and 
larger shall conform to MSS SP-85, cast iron, bronze trim, flanged, or 
threaded ends.

2.7.12.3   Check Valves

Check valves 65 mm  and smaller shall conform to MSS SP-80, bronze, 
threaded, soldered, or flanged ends.  Check valves 80 mm  and larger shall 
conform to MSS SP-71, cast iron, bronze trim, flanged, or threaded ends.

2.7.12.4   Angle Valves

Angle valves 65 mm  and smaller shall conform to MSS SP-80 bronze, 
threaded, soldered, or flanged ends.  Angle valves 80 mm  and larger shall 
conform to MSS SP-85, cast iron, bronze trim, flanged, or threaded ends.

2.7.12.5   Ball Valves
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Ball valves 15 mm  and larger shall conform to [MSS SP-72] [or] [MSS SP-110
], ductile iron or bronze, threaded, soldered, or flanged ends.

2.7.12.6   Plug Valves

Plug valves 51 mm  and larger shall conform to MSS SP-78.  Plug valves 
smaller than 51 mm  shall conform to ASME B16.34.

2.7.12.7   Grooved End Valves

Valves with grooved ends per AWWA C606 may be used if the valve 
manufacturer certifies that their performance meets the requirements of the 
standards indicated for each type of valve.

2.7.12.8   Balancing Valves

Balancing valves shall have meter connections with positive shutoff valves. 
 An integral pointer shall register the degree of valve opening. Valves 
shall be calibrated so that flow rate can be determined when valve opening 
in degrees and pressure differential across valve is known.  Each balancing 
valve shall be constructed with internal seals to prevent leakage and shall 
be supplied with preformed insulation.  Valves shall be suitable for 120 
degrees C  temperature and working pressure of the pipe in which installed. 
 Valve bodies shall be provided with tapped openings and pipe extensions 
with shutoff valves outside of pipe insulation.  The pipe extensions shall 
be provided with quick connecting hose fittings for a portable meter to 
measure the pressure differential.  One portable differential meter shall 
be furnished.  The meter suitable for the operating pressure specified 
shall be complete with hoses, vent, and shutoff valves, and carrying case.  
In lieu of the balancing valve with integral metering connections, a ball 
valve or plug valve with a separately installed orifice plate or venturi 
tube may be used for balancing.

2.7.12.9   Automatic Flow Control Valves

In lieu of the specified balancing valves, automatic flow control valves 
may be provided to maintain constant flow and shall be designed to be 
sensitive to pressure differential across the valve to provide the required 
opening.  Valves shall be selected for the flow required and provided with 
a permanent nameplate or tag carrying a permanent record of the 
factory-determined flow rate and flow control pressure levels.  Valves 
shall control the flow within 5 percent of the tag rating.  Valves shall be 
suitable for the maximum operating pressure of 850 kPa  or 150 percent of 
the system operating pressure, whichever is greater.  Where the available 
system pressure is not adequate to provide the minimum pressure 
differential that still allows flow control, the system pump head 
capability shall be increased.  Valves shall be suitable for 120 degrees C  
temperature service.  Valve materials shall be same as specified for the 
heating system check, globe, angle, and gate valves.  Valve operator shall 
be the electric motor type or pneumatic type as applicable.  Valve operator 
shall be capable of positive shutoff against the system pump head.  Valve 
bodies shall be provided with tapped openings and pipe extensions with 
shutoff valves outside of pipe insulation.  The pipe extensions shall be 
provided with quick connecting hose fittings for a portable meter to 
measure the pressure differential across the automatic flow control valve.  
A portable meter shall be provided with accessory kit as recommended for 
the project by the automatic valve manufacturer.
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2.7.12.10   Butterfly Valves

Butterfly valves shall be 2-flange type or lug wafer type, and shall be 
bubbletight at 1135 kPa.   Valve bodies shall be cast iron, malleable iron, 
or steel.  ASTM A 167, Type 404 or Type 316, corrosion resisting steel 
stems, bronze, or corrosion resisting steel discs, and synthetic rubber 
seats shall be provided.  Valves smaller than 200 mm  shall have throttling 
handles with a minimum of seven locking positions.  Valves 200 mm  and 
larger shall have totally enclosed manual gear operators with adjustable 
balance return stops and position indicators.  Valves in insulated lines 
shall have extended neck to accommodate insulation thickness.

2.7.12.11   Drain valves

Drain valves shall be provided at each drain point of blowdown as 
recommended by the boiler manufacturer.  Piping shall conform to ASME BPV IV
and ASTM A 53.

2.7.12.12   Safety Valves

Safety valves shall have steel bodies and shall be equipped with 
corrosion-resistant trim and valve seats.  The valves shall be properly 
guided and shall be positive closing so that no leakage can occur. 
Adjustment of the desired back-pressure shall cover the range between 15 
and 70 kPa.   The adjustment shall be made externally, and any shafts 
extending through the valve body shall be provided with adjustable stuffing 
boxes having renewable packing.  Boiler safety valves of proper size and of 
the required number, in accordance with ASME BPV IV, shall be installed so 
that the discharge will be through piping extended [to the blowoff tank] 
[to a location as indicated].  [Each discharge pipe for steam service shall 
be provided with a drip pan elbow to prevent accumulation of water on the 
valve.  A slip joint shall be provided between drip pan elbow and riser.]  
[Each discharge pipe for hot water service shall be pitched away from the 
valve seat.]

2.7.13   Strainers

Basket and "Y" type strainers shall be the same size as the pipelines in 
which they are installed.  The strainer bodies shall be heavy and durable, 
fabricated of cast iron, and shall have bottoms drilled and tapped with a 
gate valve attached for blowdown purposes.  Strainers shall be designed for 
[_____] kPa ([_____] psig)  service and [_____] degrees C ([_____] degrees 
F).   The bodies shall have arrows clearly cast on the sides indicating the 
direction of flow.  Each strainer shall be equipped with an easily 
removable cover and sediment screen.  The screen shall be made of 0.795 mm 
thick  brass sheet with small perforations numbering not less than 620,000 
per square m  to provide a net free area through the basket of at least 
3.30 times that of the entering pipe.  The flow shall be into the screen 
and out through the perforations.

2.7.14   Pressure Gauges

Gauges shall conform to ASME B40.1 and shall be provided with throttling 
type needle valve or a pulsation dampener and shutoff valve.  Minimum dial 
size shall be 90 mm.   A pressure gauge shall be provided for each boiler 
in a visible location on the boiler.  Pressure gauges shall be provided 
with readings in Kpa and psi.  Pressure gauges shall have an indicating 
pressure range that is related to the operating pressure of the fluid in 
accordance with the following table:
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Operating Pressure (kPA)                Pressure Range (kPA)

    519-1030                                  0-1400
    105-518                                   0-690
     14-104                                   0-210 (retard)

Operating Pressure (psi)                Pressure Range (psi)

     76-150                                   0-200
     16-75                                    0-100
      2-15                                    0-30 (retard)

2.7.15   Thermometers

Thermometers shall be provided with wells and separable corrosion-resistant 
steel sockets.  Thermometers for [inlet water and outlet water for each hot 
water boiler] [the feedwater for each steam boiler] shall be provided in a 
visible location on the boiler.  Thermometers shall have brass, malleable 
iron, or aluminum alloy case and frame, clear protective face, permanently 
stabilized glass tube with indicating-fluid column, white face, black 
numbers, and a minimum 225 mm (9 inch)  scale.  The operating range of the 
thermometers shall be 0-100 degrees centigrade (32 - 212 degrees 
Fahrenheit).  The thermometers shall be provided with readings in degrees 
centigrade and Fahrenheit.

2.7.16   Air Vents

2.7.16.1   Manual Air Vents

Manual air vents shall be brass or bronze valves or cocks suitable for the 
pressure rating of the piping system and furnished with threaded plugs or 
caps.

2.7.16.2   Automatic Air Vents

Automatic air vents shall be 20 mm  quick-venting float and vacuum air 
valves.  Each air vent valve shall have a large port permitting the 
expulsion of the air without developing excessive back pressure, a 
noncollapsible metal float which will close the valve and prevent the loss 
of water from the system, an air seal that will effectively close and 
prevent the re-entry of air into the system when subatmospheric pressures 
prevail therein, and a thermostatic member that will close the port against 
the passage of steam from the system.  The name of the manufacturer shall 
be clearly stamped on the outside of each valve. The air vent valve shall 
be suitable for the pressure rating of the piping system.

2.8   ELECTRICAL EQUIPMENT

Electric motor-driven equipment shall be provided complete with motors, 
motor starters, and necessary control devices.  Electrical equipment, motor 
control devices, motor efficiencies and wiring shall be as specified in 
Section 16415 ELECTRICAL WORK, INTERIOR.  Motors which are not an integral 
part of a packaged boiler shall be rated for high efficiency service.  
Motors which are an integral part of the packaged boiler shall be the 
highest efficiency available by the manufacturer of the packaged boiler.  
Motor starters shall be provided complete with properly sized thermal 
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overload protections and other appurtenances necessary for the motor 
control specified.  Starters shall be furnished in general purpose 
enclosures.  Manual or automatic control and protective or signal devices 
required for the operation specified and any control wiring required for 
controls and devices but not shown shall be provided.

2.8.1   Motor Ratings

Motors shall be suitable for the voltage and frequency provided.  Motors 
375 W (1/2 hp)  and larger shall be three-phase, unless otherwise 
indicated.  Motors shall be of sufficient capacity to drive the equipment 
at the specified capacity without exceeding the nameplate rating on the 
motor.

2.8.2   Motor Controls

Motor controllers shall be provided complete with properly sized thermal 
overload protection.  Manual or automatic control and protective or signal 
devices required for the operation specified and any wiring required to 
such devices shall be provided.  Where two-speed or variable-speed motors 
are indicated, solid-state variable-speed controllers may be provided to 
accomplish the same function.  Solid state variable speed controllers shall 
be utilized for fractional through 7.46 kW (10 hp)  ratings. Adjustable 
frequency drives shall be used for larger motors.

2.9   INSULATION

Shop and field-applied insulation shall be as specified in Section 15080 
THERMAL INSULATION FOR MECHANICAL SYSTEMS.

2.10   TOOLS

Special tools shall be furnished.  Special tools shall include uncommon 
tools necessary for the operation and maintenance of boilers, burners, 
pumps, fans, controls, meters, special piping systems, and other equipment. 
 Small hand tools shall be furnished within a suitable cabinet, mounted 
where directed.

2.10.1   Breeching Cleaner

A cleaner shall be provided to clean the breeching.  The cleaner shall have 
a jointed handle of sufficient length to clean the breeching without 
dismantling.

2.10.2   Wrenches

Wrenches shall be provided as required for specialty fittings such as 
manholes, handholes, and cleanouts.  One set of extra gaskets shall be 
provided for all manholes and handholes, for pump barrels, and other 
similar items of equipment.  Gaskets shall be packaged and properly 
identified.

2.11   BOILER WATER TREATMENT

The water treatment system shall be capable of feeding chemicals and 
bleeding the system to prevent corrosion and scale within the boiler and 
piping distribution system.  The water shall be treated to maintain the 
conditions recommended by the boiler manufacturer.  Chemicals shall meet 
required federal, state, and local environmental regulations for the 
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treatment of boilers and discharge to the sanitary sewer.  The services of 
a company regularly engaged in the treatment of boilers shall be used to 
determine the correct chemicals and concentrations required for water 
treatment.  The company shall maintain the chemical treatment and provide 
all chemicals required for a period of 1 year from the date of occupancy. 
Filming amines and proprietary chemicals shall not be used.  The water 
treatment chemicals shall remain stable throughout the operating 
temperature range of the system and shall be compatible with pump seals and 
other elements of the system.

2.11.1   MakeUp Water Analysis

See section 15650 CENTRAL REFRIGERATED AIR-CONDITIONING SYSTEM for makeup 
water analysis.

2.11.2   Boiler Water Limits

The boiler manufacturer shall be consulted for the determination of the 
boiler water chemical composition limits.  The boiler water limits shall be 
as follows unless dictated differently by the boiler manufacturer's 
recommendations:

[Causticity                             20-200 ppm
Total Alkalinity (CACO3)                900-1200 ppm
Phosphate                               30-60 ppm
Tanin                                   Medium
Dissolved Solids                        3000-5000 ppm
Suspended Solids                        300 ppm Max
Sodium Sulfite                          20-40 ppm Max
Silica                                  Less than 150 ppm
Dissolved Oxygen                        Less than 7 ppm
Iron                                    10 ppm
pH (Condensate)                         7 - 8]
[Sodium Sulfite                         20-40 ppm
Hardness                                Less than 2 ppm
pH                                      9.3 - 9.9]

2.11.3   Chemical Shot Feeder

A shot feeder shall be provided as indicated.  Size and capacity of feeder 
shall be based upon local requirements and water analysis.  The feeder 
shall be furnished with an air vent, gauge glass, funnel, valves, fittings, 
and piping.

2.11.4   Test Kits

One test kit of each type required to determine the water quality as 
outlined within the operation and maintenance manuals shall be provided.

PART 3   EXECUTION

3.1   ERECTION OF BOILER AND AUXILIARY EQUIPMENT

Boiler and auxiliary equipment shall be installed in accordance with 
manufacturer's written instructions.  Proper provision shall be made for 
expansion and contraction between boiler foundation and floor.  This joint 
shall be packed with suitable nonasbestos rope and filled with suitable 
compound that will not become soft at a temperature of 40 degrees C.   
Boilers and firing equipment shall be supported from the foundations by 
structural steel completely independent of all brickwork. Boiler supports 

SECTION 15569  Page 22



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

shall permit free expansion and contraction of each portion of the boiler 
without placing undue stress on any part of the boiler or setting.  Boiler 
breeching shall be as indicated with full provision for expansion and 
contraction between all interconnected components.

3.2   PIPING INSTALLATION

Unless otherwise specified, nonboiler external pipe and fittings shall 
conform to the requirements of ASME B31.1.  Pipe installed shall be cut 
accurately to suit field conditions, shall be installed without springing 
or forcing, and shall properly clear windows, doors, and other openings. 
Cutting or other weakening of the building structure to facilitate piping 
installation will not be permitted.  Pipes shall be free of burrs, oil, 
grease and other foreign material and shall be installed to permit free 
expansion and contraction without damaging the building structure, pipe, 
pipe joints, or pipe supports.  Changes in direction shall be made with 
fittings, except that bending of pipe 100 mm  and smaller will be permitted 
provided a pipe bender is used and wide sweep bends are formed.  The 
centerline radius of bends shall not be less than 6 diameters of the pipe.  
Bent pipe showing kinks, wrinkles, flattening, or other malformations will 
not be accepted.  Vent pipes shall be carried through the roof as directed 
and shall be properly flashed.  Unless otherwise indicated, horizontal 
supply mains shall pitch down in the direction of flow with a grade of not 
less than 0.2 percent.   Open ends of pipelines and equipment shall be 
properly capped or plugged during installation to keep dirt or other 
foreign materials out of the systems.  Pipe not otherwise specified shall 
be uncoated.  Unless otherwise specified or shown, final connections to 
equipment shall be made with unions or brazed fittings.  Unions for copper 
pipe or tubing shall be brass or bronze.  Reducing fittings shall be used 
for changes in pipe sizes.  In horizontal hot water lines, reducing 
fittings shall be eccentric type to maintain the top of the lines at the 
same level to prevent air binding.

3.2.1   Hot Water Piping and Fittings

Pipe shall be copper tubing.  Fittings adjacent to valves shall suit valve 
material.  Grooved mechanical fittings will not be allowed for water 
temperatures above 110 degrees C (230 degrees F). 

3.2.2   Gauge Piping

Piping shall be copper tubing.

3.2.3   Joints

Joints between sections of copper tubing or pipe shall be flanged, grooved, 
flared, or brazed.

3.2.3.1   Grooved Mechanical Joints

Grooved mechanical joints may be provided for hot water systems in lieu of 
unions, welded, flanged, or screwed piping connections in low temperature 
hot water systems where the temperature of the circulating medium does not 
exceed 110 degrees C.   Grooves shall be prepared according to the coupling 
manufacturer's instructions.  Pipe and groove dimensions shall comply with 
the tolerances specified by the coupling manufacturer. The diameter of 
grooves made in the field shall be measured using a "go/no-go" gauge, 
vernier or dial caliper, or narrow-land micrometer. Groove width and 
dimension of groove from end of pipe shall be measured and recorded for 
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each change in grooving tool setup to verify compliance with coupling 
manufacturer's tolerances.  Grooved joints shall not be used in concealed 
locations.  Mechanical joints shall use rigid mechanical pipe couplings, 
except at equipment connections.  At equipment connections, flexible 
couplings may be used.  Coupling shall be of the bolted type for use with 
grooved end pipes, fittings, valves, and strainers.  Couplings shall be 
self-centering and shall engage in a watertight couple.

3.2.3.2   Flared and Brazed Copper Pipe and Tubing

Tubing shall be cut square, and burrs shall be removed.  Both inside of 
fittings and outside of tubing shall be cleaned thoroughly with sand cloth 
or steel wire brush before brazing.  Annealing of fittings and hard-drawn 
tubing shall not occur when making connections.  Installation shall be made 
in accordance with the manufacturer's recommendations.  Mitering of joints 
for elbows and notching of straight runs of pipe for tees will not be 
permitted.  Brazed joints shall be made in conformance with AWS B2.2, MSS 
SP-73, and CDA Tube Handbook with flux.  Copper-to-copper joints shall 
include the use of copper-phosphorous or copper-phosphorous-silver brazing 
metal without flux.  Brazing of dissimilar metals (copper to bronze or 
brass) shall include the use of flux with either a copper-phosphorous, 
copper-phosphorous-silver or a silver brazing filler metal.  Joints for 
flared fittings shall be of the compression pattern.  Swing joints or 
offsets shall be provided in all branch connections, mains, and risers to 
provide for expansion and contraction forces without undue stress to the 
fittings or to short lengths of pipe or tubing.  Flared or brazed copper 
tubing to pipe adapters shall be provided where necessary for joining 
threaded pipe to copper tubing.

3.2.3.3   Copper Tube Extracted Joint

An extruded mechanical tee joint may be made in copper tube.  Joint shall 
be produced with an appropriate tool by drilling a pilot hole and drawing 
out the tube surface to form a collar having a minimum height of three 
times the thickness of the tube wall.  To prevent the branch tube from 
being inserted beyond the depth of the extracted joint, dimpled depth stops 
shall be provided.  The branch tube shall be notched for proper penetration 
into fitting to assure a free flow joint.  Extracted joints shall be brazed 
using a copper phosphorous classification brazing filler metal.  Soldered 
joints will not be permitted.

3.2.4   Flanges and Unions

Flanges shall be faced true, provided with 1.6 mm  thick gaskets, and made 
square and tight.  Union or flange joints shall be provided in each line 
immediately preceding the connection to each piece of equipment or material 
requiring maintenance such as coils, pumps, control valves, and other 
similar items.  Dielectric pipe unions shall be provided between ferrous 
and nonferrous piping to prevent galvanic corrosion.  The dielectric unions 
shall have metal connections on both ends.  The ends shall be threaded, 
flanged, or brazed to match adjacent piping.  The metal parts of the union 
shall be separated so that the electrical current is below 1 percent of the 
galvanic current which would exist upon metal-to-metal contact.  Gaskets, 
flanges, and unions shall be installed in accordance with manufacturer's 
recommendations.

3.2.5   Branch Connections

3.2.5.1   Branch Connections for Hot Water Systems
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Branches from the main shall pitch up or down as shown to prevent air 
entrapment.  Connections shall ensure unrestricted circulation, eliminate 
air pockets, and permit complete drainage of the system.  Branches shall 
pitch with a grade of not less than 8 mm in 1 m.   When indicated, special 
flow fittings shall be installed on the mains to bypass portions of the 
water through each radiator.  Special flow fittings shall be standard 
catalog products and shall be installed as recommended by the manufacturer.

3.2.6   Flared, Grooved, or Brazed Copper Pipe and Tubing

Copper tubing shall be flared, grooved, or brazed.  Tubing shall be cut 
square, and burrs shall be removed.  Both inside of fittings and outside of 
tubing shall be cleaned thoroughly with sand cloth or steel wire brush 
before brazing.  Annealing of fittings and hard-drawn tubing shall not 
occur when making connections.  Installation shall be made in accordance 
with the manufacturer's recommendations.  Mitering of joints for elbows and 
notching of straight runs of pipe for tees will not be permitted.  Joints 
for flared fittings shall be of the compression pattern.  Swing joints or 
offsets shall be provided on branch connections, mains, and risers to 
provide for expansion and contraction forces without undue stress to the 
fittings or to short lengths of pipe or tubing.  Pipe adapters shall be 
provided where necessary for joining threaded pipe to copper tubing.  
Brazed joints shall be made in conformance with MSS SP-73, and CDA Tube 
Handbook.  Copper-to-copper joints shall include the use of 
copper-phosphorous or copper-phosphorous-silver brazing metal without flux. 
 Brazing of dissimilar metals (copper to bronze or brass) shall include the 
use of flux with either a copper-phosphorous, copper-phosphorous-silver, or 
a silver brazing filler metal.  Soldered joints shall not be used.

3.2.7   Copper Tube Extracted Joint

An extracted mechanical tee joint may be made in copper tube.  Joint shall 
be produced with an appropriate tool by drilling a pilot hole and drawing 
out the tube surface to form a collar having a minimum height of three 
times the thickness of the tube wall.  To prevent the branch tube from 
being inserted beyond the depth of the extracted joint, dimpled depth stops 
shall be provided.  The branch tube shall be notched for proper penetration 
into fitting to assure a free flow joint.  Extracted joints shall be brazed 
using a copper phosphorous classification brazing filler metal.  Soldered 
joints will not be permitted.

3.2.8   Supports

Hangers used to support piping 50 mm  and larger shall be fabricated to 
permit adequate adjustment after erection while still supporting the load.  
Pipe guides and anchors shall be installed to keep pipes in accurate 
alignment, to direct the expansion movement, and to prevent buckling, 
swaying, and undue strain.  Piping subjected to vertical movement when 
operating temperatures exceed ambient temperatures shall be supported by 
variable spring hangers and supports or by constant support hangers.  
Threaded rods which are used for support shall not be formed or bent.

3.2.8.1   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69, 
except as modified herein.

a.  Types 5, 12, and 26 shall not be used.
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b.  Type 3 shall not be used on insulated pipe which has a vapor 
barrier.  Type 3 may be used on insulated pipe that does not have 
a vapor barrier if clamped directly to the pipe, if the clamp 
bottom does not extend through the insulation, and if the top 
clamp attachment does not contact the insulation during pipe 
movement.

c.  Type 18 inserts shall be secured to concrete forms before concrete 
is placed.  Continuous inserts which allow more adjustment may be 
used if they otherwise meet the requirements for Type 18 inserts.

d.  Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and have 
both locknuts and retaining devices furnished by the manufacturer. 
 Field fabricated C-clamp bodies or retaining devices are not 
acceptable.

e.  Type 20 attachments used on angles and channels shall be furnished 
with an added malleable-iron heel plate or adapter.

f.  Type 24 may be used only on trapeze hanger systems or on 
fabricated frames.

g.  Horizontal pipe supports shall be spaced as required to limit 
loads on steel joist to 50 pounds (250 pounds at panel points) and 
not to exceed spacing limits specified in MSS SP-69.  A support 
shall be installed not over 300 mm  from the pipe fitting joint at 
each change in direction of the piping.  Pipe supports shall be 
spaced not over 1500 mm  apart at valves.

h.  Vertical pipe shall be supported at each floor, except at 
slab-on-grade, and at intervals of not more than 4500 mm, not more 
than 2400 mm  from end of risers, and at vent terminations.

i.  Type 35 guides using steel, reinforced polytetrafluoroethylene 
(PTFE) or graphite slides shall be provided where required to 
allow longitudinal pipe movement.  Lateral restraints shall be 
provided as required.  Slide materials shall be suitable for the 
system operating temperatures, atmospheric conditions, and bearing 
loads encountered.

(1)  Where steel slides do not require provisions for restraint of 
lateral movement, an alternate guide method may be used.  On 
piping 100 mm (4 inches)  and larger, a Type 39 saddle may be 
welded to the pipe and freely rested on a steel plate.  On piping 
under 100 mm (4 inches),  a Type 40 protection shield may be 
attached to the pipe or insulation and freely rested on a steel 
slide plate.

(2)  Where there are high system temperatures and welding to 
piping is not desirable, the Type 35 guide shall include a pipe 
cradle welded to the guide structure and strapped securely to the 
pipe.  The pipe shall be separated from the slide material by at 
least 100 mm  or by an amount adequate for the insulation, 
whichever is greater.

j.  Except for Type 3, pipe hangers on horizontal insulated pipe shall 
be the size of the outside diameter of the insulation.
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k.  Piping in trenches shall be supported as indicated.

l.  Structural steel attachments and brackets required to support 
piping, headers, and equipment, but not shown, shall be provided 
under this section.  Material and installation shall be as 
specified under Section 05120 STRUCTURAL STEEL.  Pipe hanger loads 
suspended from steel joist between panel points shall not exceed 
22 kg.   Loads exceeding 22 kg  shall be suspended from panel 
points and shall not exceed 250 pounds..

3.2.8.2   Multiple Pipe Runs

In the support of multiple pipe runs on a common base member, a clip or 
clamp shall be used where each pipe crosses the base support member. 
Spacing of the base support member shall not exceed the hanger and support 
spacing required for any individual pipe in the multiple pipe run nor shall 
it cause loads at structural steel attachments to exceed those indicated 
above.  The clips or clamps shall be rigidly attached to the common base 
member.  A clearance of 3 mm  shall be provided between the pipe insulation 
and the clip or clamp for piping which may be subjected to thermal 
expansion.

3.2.9   Anchors

Anchors shall be provided where necessary to localize expansion or to 
prevent undue strain on piping.  Anchors shall consist of heavy steel 
collars with lugs and bolts for clamping and attaching anchor braces, 
unless otherwise indicated.  Anchor braces shall be installed in the most 
effective manner to secure the desired results, using turnbuckles where 
required.  Supports, anchors, or stays shall not be attached where they 
will injure the structure or adjacent construction during installation or 
by the weight of expansion of the pipeline.

3.2.10   Valves

Valves shall be installed where indicated, specified, and required for 
functioning and servicing of the systems.  Valves shall be safely 
accessible.  Swing check valves shall be installed upright in horizontal 
lines and in vertical lines only when flow is in the upward direction.  
Gate and globe valves shall be installed with stems horizontal or above. 
Valves to be brazed shall be disassembled prior to brazing and all packing 
removed.  After brazing, the valves shall be allowed to cool before 
reassembling.

3.2.11   Pipe Sleeves

Pipe passing through concrete or masonry walls or concrete floors or roofs 
shall be provided with pipe sleeves fitted into place at the time of 
construction.  A waterproofing clamping flange shall be installed as 
indicated where membranes are involved.  Sleeves shall not be installed in 
structural members except where indicated or approved.  Rectangular and 
square openings shall be as detailed.  Each sleeve shall extend through its 
respective wall, floor, or roof.  Sleeves through walls shall be cut flush 
with wall surface.  Sleeves through floors shall [be cut flush with floor 
surface] [extend above top surface of floor a sufficient distance to allow 
proper flashing or finishing].  Sleeves through roofs shall extend above 
the top surface of roof at least 150 mm  for proper flashing or finishing.  
Unless otherwise indicated, sleeves shall be sized to provide a minimum 
clearance of 6 mm  between bare pipe and sleeves or between jacket over 
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insulation and sleeves.  Sleeves in waterproofing membrane floors, bearing 
walls, and wet areas shall be galvanized steel pipe or cast-iron pipe.  
Sleeves in nonbearing walls, floors, or ceilings may be galvanized steel 
pipe, cast-iron pipe, or galvanized sheet metal with lock-type longitudinal 
seam.  Except in pipe chases or interior walls, the annular space between 
pipe and sleeve or between jacket over insulation and sleeve in nonfire 
rated walls shall be sealed as indicated and specified in Section 07900 
JOINT SEALING.  Metal jackets shall be provided over insulation passing 
through exterior walls, firewalls, fire partitions, floors, or roofs.

a.  Metal jackets shall not be thinner than 0.1524 mm (0.006 inch)  
thick aluminum, if corrugated, and 0.4 mm (0.016 inch)  thick 
aluminum, if smooth.

b.  Metal jackets shall be secured with aluminum or stainless steel 
bands not less than 9 mm  wide and not more than 200 mm  apart.  
When penetrating roofs and before fitting the metal jacket into 
place, a 15 mm  wide strip of sealant shall be run vertically 
along the inside of the longitudinal joint of the metal jacket 
from a point below the backup material to a minimum height of 1000 
mm  above the roof.  If the pipe turns from vertical to 
horizontal, the sealant strip shall be run to a point just beyond 
the first elbow.  When penetrating waterproofing membrane for 
floors, the metal jacket shall extend from a point below the 
back-up material to a minimum distance of 50 mm  above the 
flashing.  For other areas, the metal jacket shall extend from a 
point below the backup material to a point 300 mm  above material 
to a minimum distance of 50 mm  above the flashing.  For other 
areas, the metal jacket shall extend from a point below the backup 
material to a point 300 mm  above the floor; when passing through 
walls above grade, the jacket shall extend at least 100 mm  beyond 
each side of the wall.

3.2.11.1   Pipes Passing Through Waterproofing Membranes

In addition to the pipe sleeves referred to above, pipes passing through 
waterproofing membranes shall be provided with a 1.6 mm  lead flashing or a 
0.55 mm  copper flashing, each within an integral skirt or flange.  
Flashing shall be suitably formed, and the skirt or flange shall extend not 
less than 200 mm  from the pipe and shall set over the membrane in a 
troweled coating of bituminous cement.  The flashing shall extend above the 
roof or floor a minimum of 250 mm.   The annular space between the flashing 
and the bare pipe or between the flashing and the metal-jacket-covered 
insulation shall be sealed as indicated.  Pipes up to and including 250 mm 
(10 inches) in diameter which pass through waterproofing membrane may be 
installed through a cast-iron sleeve with caulking recess, anchor lugs, 
flashing clamp device, and pressure ring with brass bolts.  Waterproofing 
membrane shall be clamped into place and sealant shall be placed in the 
caulking recess.

3.2.11.2   Optional Modular Mechanical Sealing Assembly

At the option of the Contractor, a modular mechanical type sealing assembly 
may be installed in the annular space between the sleeve and conduit or 
pipe in lieu of a waterproofing clamping flange and caulking and sealing 
specified above.  The seals shall include interlocking synthetic rubber 
links shaped to continuously fill the annular space between the 
pipe/conduit and sleeve with corrosion-protected carbon steel bolts, nuts, 
and pressure plates.  The links shall be loosely assembled with bolts to 
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form a continuous rubber belt around the pipe with a pressure plate under 
each bolt head and each nut.  After the seal assembly is properly 
positioned in the sleeve, tightening of the bolt shall cause the rubber 
sealing elements to expand and provide a watertight seal between the 
pipe/conduit and the sleeve.  Each seal assembly shall be sized as 
recommended by the manufacturer to fit the pipe/conduit and sleeve involved.

3.2.11.3   Optional Counterflashing

As alternates to caulking and sealing the annular space between the pipe 
and flashing or metal-jacket-covered insulation and flashing, 
counterflashing may consist of standard roof coupling for threaded pipe up 
to 150 mm (6 inches)  in diameter, lead flashing sleeve for dry vents with 
the sleeve turned down into the pipe to form a waterproof joint, or a 
tack-welded or banded-metal rain shield around the pipe, sealed as 
indicated.

3.2.11.4   Fire Seal

Where pipes pass through firewalls, fire partitions, or floors, a fire seal 
shall be provided as specified in Section 07840 FIRESTOPPING.

3.2.12   Balancing Valves

Balancing valves shall be installed as indicated.

3.2.13   Thermometer Wells

A thermometer well shall be provided in each return line for each circuit 
in multicircuit systems.

3.2.14   Air Vents

Air vents shall be installed where shown or directed.  Air vents shall be 
installed in piping at all system high points.  The vent shall remain open 
until water rises in the tank or pipe to a predetermined level at which 
time it shall close tight.  An overflow pipe from the vent shall be run to 
a point designated by the Contracting Officer's representative.  The inlet 
to the air vent shall have a gate valve or ball valve.

3.2.15   Escutcheons

Escutcheons shall be provided at all finished surfaces where exposed 
piping, bare or insulated, passes through floors, walls, or ceilings except 
in boiler, utility, or equipment rooms.  Escutcheons shall be fastened 
securely to pipe or pipe covering and shall be chromium-plated iron or 
chromium-plated brass, either one-piece or split pattern, held in place by 
internal spring tension or setscrews.

3.2.16   Drains

A drain connection with a 25 mm (1 inch)  gate valve or 20 mm (3/4 inch  
hose bib shall be installed at the lowest point in the return main near the 
boiler.  In addition, threaded drain connections with threaded cap or plug 
shall be installed on the heat exchanger coil on each unit heater or unit 
ventilator and wherever required for thorough draining of the system.

3.2.17   Strainer Blow-Down Piping
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Strainer blow-down connections shall be fitted with a black steel blow-down 
pipeline routed to an accessible location and provided with a blow-down 
valve.

3.3   GAS FUEL SYSTEM

Gas piping, fittings, valves, regulators, tests, cleaning, and adjustments 
shall be in accordance with the Section 15190 GAS PIPING SYSTEMS.  NFPA 54 
shall be complied with unless otherwise specified.  Burners, pilots, and 
all accessories shall be listed in UL Gas&Oil Dir.  The fuel system shall 
be provided with a gas tight, manually operated, UL listed stop valve at 
the gas-supply connections, a gas strainer, a pressure regulator, pressure 
gauges, a burner-control valve, a safety shutoff valve suitable for size of 
burner and sequence of operation, and other components required for safe, 
efficient, and reliable operation as specified.  Approved permanent and 
ready facilities to permit periodic valve leakage tests on the safety 
shutoff valve or valves shall be provided.

3.4   COLOR CODE MARKING AND FIELD PAINTING

Color code marking of piping shall be as specified in Section 09900 
PAINTING GENERAL.  Ferrous metal not specified to be coated at the factory 
shall be cleaned, prepared, and painted as specified in Section 09900 
PAINTING, GENERAL. Exposed pipe covering shall be painted as specified in 
Section 09900 PAINTING, GENERAL.  Aluminum sheath over insulation shall not 
be painted.

3.5   TEST OF BACKFLOW PREVENTION ASSEMBLIES

Backflow prevention assemblies shall be tested in accordance with Section 
15400, PLUMBING, GENERAL PURPOSE.

3.6   HEATING SYSTEM TESTS

Before any covering is installed on pipe or heating equipment, the entire 
heating system's piping, fittings, and terminal heating units shall be 
hydrostatically tested and proved tight at a pressure of 1-1/2 times the 
design working pressure, but not less than 689 kPa.   Before pressurizing 
system for test, items or equipment (e.g., vessels, pumps, instruments, 
controls, relief valves) rated for pressures below the test pressure shall 
be blanked off or replaced with spool pieces.  Before balancing and final 
operating test, test blanks and spool pieces shall be removed; and 
protected instruments and equipment shall be reconnected.  With equipment 
items protected, the system shall be pressurized to test pressure.  
Pressure shall be held for a period of time sufficient to inspect all 
welds, joints, and connections for leaks, but not less than 2 hours.  No 
loss of pressure will be allowed. Leaks shall be repaired and repaired 
joints shall be retested.  Repair joints shall not be allowed under the 
floor for floor radiant heating systems.  If a leak occurs in tubing 
located under the floor in radiant heating systems, the entire zone that is 
leaking shall be replaced.  If any repair is made above the floor for floor 
radiant heating systems, access shall be provided for the installed joint.  
Caulking of joints shall not be permitted.  System shall be drained and 
after instruments and equipment are reconnected, the system shall be 
refilled with service medium and maximum operating pressure applied.  The 
pressure shall be held while inspecting these joints and connections for 
leaks.  The leaks shall be repaired and the repaired joints retested.  Upon 
completion of hydrostatic tests and before acceptance of the installation, 
the Contractor shall balance the heating system in accordance with Section 
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15990 TESTING, ADJUSTING AND BALANCING OF HVAC SYSTEMS; and operating tests 
required to demonstrate satisfactory functional and operational efficiency 
shall be performed.  The operating test shall cover a period of at least 24 
hours for each system, and shall include, as a minimum, the following 
specific information in a report, together with conclusions as to the 
adequacy of the system:

a.  Certification of balancing.

b.  Time, date, and duration of test.

c.  Outside and inside dry bulb temperatures.

d.  Temperature of hot water supply leaving boiler.

e.  Temperature of heating return water from system at boiler inlet.

f.  Quantity of water feed to boiler.

g.  Boiler make, type, serial number, design pressure, and rated 
capacity.

h.  Fuel burner make, model, and rated capacity; ammeter and voltmeter 
readings for burner motor.

i.  Circulating pump make, model, and rated capacity, and ammeter and 
voltmeter readings for pump motor during operation.

j.  Flue-gas temperature at boiler outlet.

k.  Percent carbon dioxide in flue-gas.

l.  Grade or type and calorific value of fuel.

m.  Draft at boiler flue-gas exit.

n.  Draft or pressure in furnace.

o.  Quantity of water circulated.

p.  Quantity of fuel consumed.

q.  Stack emission pollutants concentration.

Indicating instruments shall be read at half-hour intervals unless 
otherwise directed.  The Contractor shall furnish all instruments, 
equipment, and personnel required for the tests and balancing.  Fuels, 
water, and electricity shall be obtained as specified in the SPECIAL 
CONTRACT REQUIREMENTS.  Operating tests shall demonstrate that fuel burners 
and combustion and safety controls meet the requirements of NFPA 8501 

3.6.1   Water Treatment Testing

3.6.1.1   Water Quality Test

The boiler water shall be analyzed a minimum of once a month for a period 
of 1 year by the water treatment company.  The analysis shall include the 
following information recorded in accordance with ASTM D 596.
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Date of Sample                      [_____]
Temperature                         [_____] degrees C 
Silica (SiO2)                       [_____] ppm (mg/1)
Insoluble                           [_____] ppm (mg/1)
Iron and Aluminum Oxides            [_____] ppm (mg/1)
Calcium (Ca)                        [_____] ppm (mg/1)
Magnesium (Mg)                      [_____] ppm (mg/1)
Sodium and Potassium (Na and K)     [_____] ppm (mg/1)
Carbonate (HCO3)                    [_____] ppm (mg/1)
Sulfate (SO4)                       [_____] ppm (mg/1)
Chloride (C1)                       [_____] ppm (mg/1)
Nitrate (NO3)                       [_____] ppm (mg/1)
Turbidity                           [_____] unit
pH                                  [_____]
Residual Chlorine                   [_____] ppm (mg/1)
Total Alkalinity                    [_____] epm (meq/1)
Noncarbonate Hardness               [_____] epm (meq/1)
Total Hardness                      [_____] epm (meq/1)
Dissolved Solids                    [_____] ppm (mg/1)
Fluorine                            [_____] ppm (mg/1)
Conductivity                        [_____] microhm/cm

If the boiler water is not in conformance with the boiler manufacturer's 
recommendations, the water treatment company shall take corrective action.

3.6.1.2   Boiler/Piping Test

At the conclusion of the 1 year period, the boiler and condensate piping 
shall be inspected for problems due to corrosion and scale.  If the boiler 
is found not to conform to the manufacturer's recommendations, and the 
water treatment company recommendations have been followed, the water 
treatment company shall provide all chemicals and labor for cleaning or 
repairing the equipment as required by the manufacturer's recommendations. 
If corrosion is found within the condensate piping, proper repairs shall be 
made by the water treatment company.

3.7   CLEANING

3.7.1   Boilers and Piping

After the hydrostatic tests have been made and before the system is 
balanced and operating tests are performed, the boilers and feed water 
piping shall be thoroughly cleaned by filling the system with a solution 
consisting of either 0.5 kg  of caustic soda or 0.5 kg of trisodium 
phosphate per 100 L  of water.  The proper safety precautions shall be 
observed in the handling and use of these chemicals. The water shall be 
heated to approximately 65 degrees C  and the solution circulated in the 
system for a period of 48 hours.  The system shall then be drained and 
thoroughly flushed out with fresh water. Strainers and valves shall be 
thoroughly cleaned.  Prior to operating tests, air shall be removed from 
all water systems by operating the air vents.

3.7.2   Heating Units

Inside space heating equipment, ducts, plenums, and casing shall be 
thoroughly cleaned of debris and blown free of small particles of rubbish 
and dust and then vacuum cleaned before installing outlet faces.  Equipment 
shall be wiped clean, with all traces of oil, dust, dirt, or paint spots 
removed.  Temporary filters shall be provided for fans that are operated 
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during construction, and new filters shall be installed after construction 
dirt has been removed from the building, and the ducts, plenum, casings, 
and other items specified have been vacuum cleaned.  System shall be 
maintained in this clean condition until final acceptance.  Bearings shall 
be properly lubricated with oil or grease as recommended by the 
manufacturer.  Belts shall be tightened to proper tension.  Control valves 
and other miscellaneous equipment requiring adjustment shall be adjusted to 
setting indicated or directed.  Fans shall be adjusted to the speed 
indicated by the manufacturer to meet specified conditions.

3.8   FUEL SYSTEM TESTS

3.8.1   Gas System Test

The gas fuel system shall be tested in accordance with the test procedures 
outlined in NFPA 54.

3.9   FIELD TRAINING

The Contractor shall conduct a training course for the operating staff as 
designated by the Contracting Officer.  The training period shall consist 
of a total of 4 hours of normal working time and shall start after the 
system is functionally completed but prior to final acceptance tests. The 
field instructions shall cover all of the items contained in the approved 
operation and maintenance instructions, as well as demonstrations of 
routine maintenance operations and boiler safety devices.  The Contracting 
Officer shall be notified at least 14 days prior to date of proposed 
conduction of the training course.

        -- End of Section --
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SECTION 15895

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM
02/94

AMENDMENT NO. 0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 350 (1986) Sound Rating of Non-Ducted Indoor 
Air-Conditioning Equipment

ARI 410 (1991) Forced-Circulation Air-Cooling and 
Air-Heating Coils

ARI 430 (1989) Central-Station Air-Handling Units

ARI 440 (1997) Room Fan-Coil and Unit Ventilator

ARI 445 (1987; R 1993) Room Air-Induction Units

ARI 880 (1994) Air Terminals

ARI Guideline D (1996) Application and Installation of 
Central Station Air-Handling Units

AIR CONDITIONING CONTRACTORS OF AMERICA (ACCA)

ACCA Manual 4 (1990) Installation Techniques for 
Perimeter Heating & Cooling; 11th Edition

AIR MOVEMENT AND CONTROL ASSOCIATION (AMCA)

AMCA 210 (1985) Laboratory Methods of Testing Fans 
for Rating

AMCA 300 (1996) Reverberant Room Method for Sound 
Testing of Fans

AMERICAN BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA Std 9
(1990) Load Ratings and Fatigue Life for 
Ball Bearings

AFBMA Std 11
(1990) Load Ratings and Fatigue Life for 
Roller Bearings

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
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ANSI S12.32 (1990; R 1996) Precision Methods for the 
Determination of Sound Power Levels of 
Discrete-Frequency and Narrow-Band Noise 
Sources in Reverberation Rooms

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron 
Castings

ASTM A 47M (1990; R 1996) Ferritic Malleable Iron 
Castings (Metric)

ASTM A 53 (1998) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 106 (1997a) Seamless Carbon Steel Pipe for 
High-Temperature Service

ASTM A 123/A 123M (1997a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products

ASTM A 167 (1996) Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and 
Strip

ASTM A 181/A 181M (1995b) Carbon Steel, Forgings for 
General-Purpose Piping

ASTM A 183 (1983; R 1998) Carbon Steel Track Bolts 
and Nuts

ASTM A 193/A 193M (1998)( Alloy-Steel and Stainless Steel 
Bolting Materials for High-Temperature 
Service

ASTM A 234/A 234M (1997) Piping Fittings of Wrought Carbon 
Steel and Alloy Steel for Moderate and 
High Temperature Service

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 733 (1993) Welded and Seamless Carbon Steel 
and Austenitic Stainless Steel Pipe Nipples

ASTM A 924/A 924M (1997a) General Requirements for Steel 
Sheet, Metallic-Coated by the Hot-Dip 
Process

ASTM B 62 (1993) Composition Bronze or Ounce Metal 
Castings

ASTM B 75 (1997) Seamless Copper Tube

ASTM B 75M (1997) Seamless Copper Tube (Metric)

ASTM B 88 (1996) Seamless Copper Water Tube
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ASTM B 88M (1996) Seamless Copper Water Tube (Metric)

ASTM B 117 (1997) Operating Salt Spray (FOG) Apparatus

ASTM B 650 (1995) Electrodeposited Engineering 
Chromium Coatings on Ferrous Substrates

ASTM B 813 (1993) Liquid and Paste Fluxes for 
Soldering Applications for Copper and 
Copper Alloy Tube

ASTM C 916 (1985; R 1996) Adhesives for Duct Thermal 
Insulation

ASTM C 1071 (1998) Thermal and Acoustical Insulation 
(Glass Fiber, Duct Lining Material)

ASTM D 520 (1984; R 1995) Zinc Dust Pigment

ASTM D 1384 (1997a) Corrosion Test for Engine Coolants 
in Glassware

ASTM D 1654 (1992) Evaluation of Painted or Coated 
Specimens Subjected to Corrosive 
Environments

ASTM D 1785 (1996b) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe, Schedules 40, 80, and 120

ASTM D 2000 (1998a) Rubber Products in Automotive 
Applications

ASTM D 2466 (1997) Poly(Vinyl Chloride) (PVC) Plastic 
Pipe Fittings, Schedule 40

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl 
Chloride) (PVC) Plastic Piping Systems

ASTM D 2855 (1996) Making Solvent-Cemented Joints with 
Poly(Vinyl Chloride) (PVC) Pipe and 
Fittings

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM E 84 (1998el) Surface Burning Characteristics 
of Building Materials

ASTM E 437 (1992) Industrial Wire Cloth and Screens 
(Square Opening Series)

ASTM F 872 (1984; R 1990) Filter Units, 
Air-Conditioning:  Viscous-Impingement 
Type, Cleanable

ASTM F 1199 (1988; R 1998) Cast (All Temperature and 
Pressures) and Welded Pipe Line Strainers 
(150 psig and 150 degrees F Maximum)

ASTM F 1200 (1988; R 1998) Fabricated (Welded) Pipe 
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Line Strainers (Above 150 psig and 150 
degrees F)

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
ENGINEERS (ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechanical 
Refrigeration

ASHRAE 52.1 (1992) Gravimetric and Dust-Spot 
Procedures for Testing Air-Cleaning 
Devices Used in General Ventilation for 
Removing Particulate Matter

ASHRAE 68 (1986) Laboratory Method of Testing 
In-Duct Sound Power Measurement Procedures 
for Fans

ASHRAE 70 (1991) Method of Testing for Rating the 
Performance of Air Outlets and Inlets

ASHRAE 84 (1991) Method of Testing Air-to-Air Heat 
Exchangers

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B1.20.1 (1983; R 1992) Pipe Threads, General 
Purpose (Inch)

ASME B16.3 (1992) Malleable Iron Threaded Fittings

ASME B16.5 (1996; B16.5a) Pipe Flanges and Flanged 
Fittings NPS 1/2 thru NPS 24

ASME B16.9 (1993) Factory-Made Wrought Steel 
Buttwelding Fittings

ASME B16.11 (1996) Forged Fittings, Socket-Welding and 
Threaded

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder 
Joint Pressure Fittings

ASME B16.21 (1992) Nonmetallic Flat Gaskets for Pipe 
Flanges

ASME B16.22 (1995; B16.22a) Wrought Copper and Copper 
Alloy Solder Joint Pressure Fittings

ASME B16.26 (1988) Cast Copper Alloy Fittings for 
Flared Copper Tubes

ASME B16.39 (1986; R 1998) Malleable Iron Threaded 
Pipe Unions Classes 150, 250, and 300

ASME B31.1 (1998) Power Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial 
Type - Elastic Element
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ASME BPV IX (1998) Boiler and Pressure Vessel Code; 
Section IX, Welding and Brazing 
Qualifications

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C606 (1997) Grooved and Shouldered Joints

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1998) Structural Welding Code - Steel

COMMERCIAL ITEM DESCRIPTIONS (CID)

CID A-A-1419 (Rev D) Filter Element, Air Conditioning 
(Viscous-Impingement and Dry Types, 
Replaceable)

EXPANSION JOINT MANUFACTURERS ASSOCIATION (EJMA)

EJMA Stds (1998; 7th Ed.) EJMA Standards

INSTITUTE OF ENVIRONMENTAL SCIENCES (IES)

IES RP-CC-001.3 (1993) HEPA and ULPA Filters

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-25 (1998) Standard Marking System for Valves, 
Fittings, Flanges and Unions

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-69 (1996) Pipe Hangers and Supports - 
Selection and Application

MSS SP-70 (1998) Cast Iron Gate Valves, Flanged and 
Threaded Ends

MSS SP-71 (1997) Cast Iron Swing Check Valves, 
Flanges and Threaded Ends

MSS SP-72 (1992) Ball Valves with Flanged or 
Butt-Welding Ends for General Service

MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check 
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves, 
Flanged and Threaded Ends

MSS SP-110 (1996) Ball Valves Threaded, 
Socket-Welding, Solder Joint, Grooved and 
Flared Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
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NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4) Motors 
and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

NFPA 90A (1996) Installation of Air Conditioning 
and Ventilating Systems

NFPA 96 (1998) Ventilation Control and Fire 
Protection of Commercial Cooking Equipment

NORTH AMERICAN INSULATION MANUFACTURERS ASSOCIATION (NAIMA)

NAIMA AH115 (1993) Fibrous Glass Duct Construction 
Standards

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION 
(SMACNA)

SMACNA Industry Practice (1975) Accepted Industry Practice for 
Industrial Duct Construction

SMACNA Install Fire Damp HVAC (1992) Fire, Smoke and Radiation Damper 
Installation Guide for HVAC Systems

SMACNA HVAC Duct Const Stds (1995; Addenda Nov 1997) HVAC Duct 
Construction Standards - Metal and Flexible

SMACNA Leakage Test Mnl (1985) HVAC Air Duct Leakage Test Manual

UNDERWRITERS LABORATORIES (UL)

UL 94 (1996; Rev thru Jul 1998) Tests for 
Flammability of Plastic Materials for 
Parts in Devices and Appliances

UL 181 (1996; Rev Dec 1998) Factory-Made Air 
Ducts and Air Connectors

UL 214 (1997) Tests for Flame-Propagation of 
Fabrics and Films

UL 555 (1999) Fire Dampers

UL 586 (1996) High-Efficiency, Particulate, Air 
Filter Units

UL 705 (1994; Rev thru Mar 1996) Power Ventilators

UL 723 (1996) Test for Surface Burning 
Characteristics of Building Materials

UL 900 (1994; Rev thru Apr 1997) Test Performance 
of Air Filter Units

UL 1995 (1995; Rev thru Jul 1998) Heating and 
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Cooling Equipment

UL Bld Mat Dir (1998) Building Materials Directory

UL Elec Const Dir (1998) Electrical Construction Equipment 
Directory

UL Fire Resist Dir (1998) Fire Resistance Directory (2 Vol.)

1.2   COORDINATION OF TRADES

Ductwork, piping offsets, fittings, and accessories shall be furnished as 
required to provide a complete installation and to eliminate interference 
with other construction.

1.3   DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection 
from the weather, humidity and temperature variations, dirt and dust, or 
other contaminants.

1.4   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Components and Equipment Data; FIO.

Manufacturer's catalog data shall be included with the detail drawings for 
the following items.  The data shall be highlighted to show model, size, 
options, etc., that are intended for consideration.  Data shall be adequate 
to demonstrate compliance with contract requirements for the following:

a.  Piping Components

b.  Ductwork Components

c.  Air Systems Equipment

d.  Air Handling Units

f.  Terminal Units

SD-04 Drawings

Air Supply, Distribution, Ventilation, and Exhaust Equipment; FIO.

Drawings shall consist of equipment layout including assembly and 
installation details and electrical connection diagrams; ductwork layout 
showing the location of all supports and hangers, typical hanger details, 
gauge reinforcement, reinforcement spacing rigidity classification, and 
static pressure and seal classifications; and piping layout showing the 
location of all guides and anchors, the load imposed on each support or 
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anchor, and typical support details.  Drawings shall include any 
information required to demonstrate that the system has been coordinated 
and will properly function as a unit and shall show equipment relationship 
to other parts of the work, including clearances required for operation and 
maintenance.

SD-06 Instructions

Test Procedures; FIO.

Proposed test procedures for piping hydrostatic test, ductwork leak test, 
and performance tests of systems, at least 2 weeks prior to the start of 
related testing.

Welding Procedures; FIO.

A copy of qualified welding procedures, at least 2 weeks prior to the start 
of welding operations.

System Diagrams; GA.

Proposed diagrams, at least 2 weeks prior to start of related testing.  
System diagrams that show the layout of equipment, piping, and ductwork, 
and typed condensed operation manuals explaining preventative maintenance 
procedures, methods of checking the system for normal, safe operation, and 
procedures for safely starting and stopping the system shall be framed 
under glass or laminated plastic.  After approval, these items shall be 
posted where directed.

SD-07 Schedules

Test Schedules; FIO.

Proposed test schedules for hydrostatic test of piping, ductwork leak test, 
and performance tests, at least 2 weeks prior to the start of related 
testing.

Field Training Schedule; FIO.

Proposed schedule for field training, at least 2 weeks prior to the start 
of related training.

SD-08 Statements

Similar Services; FIO.

Statement demonstrating successful completion of similar services on at 
least 5 projects of similar size and scope, at least 2 weeks prior to 
submittal of other items required by this section.

Welding Qualification; FIO.

A list of names and identification symbols of qualified welders and welding 
operators, at least 2 weeks prior to the start of welding operations.

SD-09 Reports

Test Reports; FIO.
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Test reports for the piping hydrostatic test, ductwork leak test, and 
performance tests in booklet form, upon completion of testing.  Reports 
shall document phases of tests performed including initial test summary, 
repairs/adjustments made, and final test results.

SD-13 Certificates

Bolts; FIO.

Written certification from the bolt manufacturer that the bolts furnished 
comply with the requirements of this specification.  The certification 
shall include illustrations of product markings, and the number of each 
type of bolt to be furnished.

SD-19 Operation and Maintenance Manuals

Air Supply, Distribution, Ventilation, and Exhaust Manuals; GA.

Six manuals listing step-by-step procedures required for system startup, 
operation, shutdown, and routine maintenance, at least 2 weeks prior to 
field training.  The manuals shall include the manufacturer's name, model 
number, parts list, list of parts and tools that should be kept in stock by 
the owner for routine maintenance including the name of a local supplier, 
simplified wiring and controls diagrams, troubleshooting guide, and 
recommended service organization (including address and telephone number) 
for each item of equipment.  Each service organization submitted shall be 
capable of providing 4 hour onsite response to a service call on an 
emergency basis.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Components and equipment shall be standard products of a manufacturer 
regularly engaged in the manufacturing of products that are of a similar 
material, design and workmanship.  The standard products shall have been in 
satisfactory commercial or industrial use for 2 years before bid opening.  
The 2-year experience shall include applications of components and 
equipment under similar circumstances and of similar size.  The 2 years 
must be satisfactorily completed by a product which has been sold or is 
offered for sale on the commercial market through advertisements, 
manufacturers' catalogs, or brochures.  Products having less than a 2-year 
field service record will be acceptable if a certified record of 
satisfactory field operation, for not less than 6000 hours exclusive of the 
manufacturer's factory tests, can be shown.  The equipment items shall be 
supported by a service organization.

2.2   ASBESTOS PROHIBITION

Asbestos and asbestos-containing products shall not be used.

2.3   NAMEPLATES

Equipment shall have a nameplate that identifies the manufacturer's name, 
address, type or style, model or serial number, and catalog number.

2.4   EQUIPMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and 
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other rotating parts exposed to personnel contact shall be fully enclosed 
or guarded according to OSHA requirements.  High temperature equipment and 
piping exposed to contact by personnel or where it creates a potential fire 
hazard shall be properly guarded or covered with insulation of a type 
specified.  Catwalks, operating platforms, ladders, and guardrails shall be 
provided where shown and shall be constructed according to Section 05500 
MISCELLANEOUS METAL.

2.5   PIPING COMPONENTS

Piping components shall be in accordance with section 15569 WATER AND STEAM 
HEATING; OIL, GAS OR BOTH; UP TO 20 MBTUH and section 15650 CENTRAL 
REFRIGERATED AIR CONDITIONING SYSTEM.

2.6   ELECTRICAL WORK

Electrical motor-driven equipment specified shall be provided complete with 
motor, motor starter, and controls.  Unless otherwise specified, electric 
equipment, including wiring and motor efficiencies, shall be according to 
Section 16415 ELECTRICAL WORK, INTERIOR.  Electrical characteristics and 
enclosure type shall be as shown.  Unless otherwise indicated, motors of 
745 W  and above shall be high efficiency type.  Motor starters shall be 
provided complete with thermal overload protection and other appurtenances 
necessary.  Each motor shall be according to NEMA MG 1 and shall be of 
sufficient size to drive the equipment at the specified capacity without 
exceeding the nameplate rating of the motor.  Manual or automatic control 
and protective or signal devices required for the operation specified, and 
any control wiring required for controls and devices, but not shown, shall 
be provided.  Where two-speed or variable-speed motors are indicated, 
solid-state variable-speed controller may be provided to accomplish the 
same function.  Solid-state variable-speed controllers shall be utilized 
for motors rated 7.45 kW (10 hp)  or less.  Adjustable frequency drives 
shall be used for larger motors.

2.7   CONTROLS

Controls shall be provided as specified in Section 15972 DIRECT DIGITAL 
CONTROL SYSTEMS.

2.8   DUCTWORK COMPONENTS

2.8.1   Metal Ductwork

All aspects of metal ductwork construction, including all fittings and 
components, shall comply with SMACNA HVAC Duct Const Stds unless otherwise 
specified.  Elbows shall be radius type with a centerline radius of 1-1/2 
times the width or diameter of the duct where space permits.  Otherwise, 
elbows having a minimum radius equal to the width or diameter of the duct 
or square elbows with factory fabricated turning vanes may be used.  Static 
pressure Class 125, 250, and 500 Pa (1/2, 1, and 2 inch w.g.)  ductwork 
shall meet the requirements of Seal Class C.  Class 750 through 2500 Pa (3 
through 10 inch)  shall meet the requirements of Seal Class A.  Sealants 
shall conform to fire hazard classification specified in Section 15080 
THERMAL INSULATION FOR MECHANICAL SYSTEMS.  Pressure sensitive tape shall 
not be used as a sealant.  Spiral lock seam duct, and flat oval shall be 
made with duct sealant and locked with not less than 3 equally spaced drive 
screws or other approved methods indicated in SMACNA HVAC Duct Const Stds.  
The sealant shall be applied to the exposed male part of the fitting collar 
so that the sealer will be on the inside of the joint and fully protected 
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by the metal of the duct fitting.  One brush coat of the sealant shall be 
applied over the outside of the joint to at least 50 mm  band width 
covering all screw heads and joint gap.  Dents in the male portion of the 
slip fitting collar will not be acceptable.  Outdoor air intake ducts and 
plenums shall be fabricated with watertight soldered or brazed joints and 
seams.

2.8.1.1   Transitions

Diverging air flow transitions shall be made with each side pitched out a 
maximum of 15 degrees, for an included angle of 30 degrees.  Transitions 
for converging air flow shall be made with each side pitched in a maximum 
of 30 degrees, for an included angle of 60 degrees, or shall be as 
indicated.  Factory-fabricated reducing fittings for systems using round 
duct sections when formed to the shape of the ASME short flow nozzle, need 
not comply with the maximum angles specified.

2.8.1.2   Metallic Flexible Duct

Metallic type duct shall be single-ply galvanized steel , self supporting 
to 2.4 m  spans.  Duct shall be of corrugated/interlocked, folded and 
knurled type seam construction, bendable without damage through 180 degrees 
with a throat radius equal to 1/2 duct diameter.  Duct shall conform to UL 
181and shall be rated for positive or negative working pressure of 3.75 kPa 
(15 inches water gauge)  at 177 degrees C (350 degrees F)  when duct is 
aluminum, and 343 degrees C (650 degrees F)  when duct is galvanized steel 
or stainless steel.

2.8.1.3   Insulated Nonmetallic Flexible Duct Runouts

Flexible duct runouts shall be used only where indicated.  Runout length 
shall be as shown on the drawings, but shall in no case exceed 3 m. Runouts 
shall be preinsulated, factory fabricated, and shall comply with NFPA 90A 
and UL 181.  Either field or factory applied vapor barrier shall be 
provided.  Where coil induction or high velocity units are supplied with 
vertical air inlets, a streamlined and vaned and mitered elbow transition 
piece shall be provided for connection to the flexible duct or hose.  The 
last elbow to these units, other than the vertical air inlet type, shall be 
a die-stamped elbow and not a flexible connector.  Insulated flexible 
connectors may be used as runouts.  The insulated material and vapor 
barrier shall conform to the requirements of Section 15080 THERMAL 
INSULATION FOR MECHANICAL SYSTEMS.  The insulation material surface shall 
not be exposed to the air stream.

2.8.1.4   General Service Duct Connectors

A flexible duct connector approximately 150 mm  in width shall be provided 
where sheet metal connections are made to fans or where ducts of dissimilar 
metals are connected.  For round/oval ducts, the flexible material shall be 
secured by stainless steel or zinc-coated, iron clinch-type draw bands.  
For rectangular ducts, the flexible material locked to metal collars shall 
be installed using normal duct construction methods.  The composite 
connector system shall comply with UL 214 and be classified as 
"flame-retarded fabrics" in UL Bld Mat Dir.

2.8.2   Fibrous Glass Ductwork

Fibrous glass ductwork shall not be used.
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2.8.3   Ductwork Accessories

2.8.3.1   Duct Access Doors

Access doors shall be provided in ductwork and plenums where indicated and 
at all air flow measuring primaries, automatic dampers, fire dampers, 
coils, thermostats, and other apparatus requiring service and inspection in 
the duct system, and unless otherwise shown, shall conform to SMACNA HVAC 
Duct Const Stds
.  Access doors shall be provided upstream and downstream of air flow 
measuring primaries and heating and cooling coils.  Doors shall be minimum 
375 x 450 mm,  unless otherwise shown.  Where duct size will not 
accommodate this size door, the doors shall be made as large as 
practicable.  Doors 600 x 600 mm  or larger shall be provided with 
fasteners operable from both sides.  Doors in insulated ducts shall be the 
insulated type.

2.8.3.2   Fire Dampers

Fire dampers shall be 1-1/2 hour fire rated unless otherwise indicated.  
Fire dampers shall conform to the requirements of NFPA 90A and UL 555.  The 
Contractor shall perform the fire damper test as outlined in NFPA 90A.  A 
pressure relief damper shall be provided upstream of the fire damper.  If 
the ductwork connected to the fire damper is to be insulated then this 
pressure relief damper shall be factory insulated.  Fire dampers shall be 
automatic operating type and shall have a dynamic rating suitable for the 
maximum air velocity and pressure differential to which it will be 
subjected.  Fire dampers shall be approved for the specific application, 
and shall be installed according to their listing.  Fire dampers shall be 
equipped with a steel sleeve or adequately sized frame installed in such a 
manner that disruption of the attached ductwork, if any, will not impair 
the operation of the damper.  Sleeves or frames shall be equipped with 
perimeter mounting angles attached on both sides of the wall or floor 
opening.  Ductwork in fire-rated floor-ceiling or roof-ceiling assembly 
systems with air ducts that pierce the ceiling of the assemblies shall be 
constructed in conformance with UL Fire Resist Dir.  Fire dampers shall be 
curtain type with damper blades out of the air stream.  Dampers shall not 
reduce the duct or the air transfer opening cross-sectional area.  Dampers 
shall be installed so that the centerline of the damper depth or thickness 
is located in the centerline of the wall, partition or floor slab depth or 
thickness.  Unless otherwise indicated, the installation details given in 
SMACNA Install Fire Damp HVAC and in manufacturer's instructions for fire 
dampers shall be followed.

2.8.3.3   Splitters and Manual Balancing Dampers

Splitters and manual balancing dampers shall be furnished with accessible 
operating mechanisms.  Where operators occur in finished portions of the 
building, operators shall be chromium plated with all exposed edges 
rounded.  Splitters shall be operated by quadrant operators or 5 mm (3/16 
inch)  rod brought through the side of the duct with locking setscrew and 
bushing.  Two rods are required on splitters over 200 mm (8 inches).   
Manual volume control dampers shall be operated by locking-type quadrant 
operators.  Dampers and splitters shall be 2 gauges heavier than the duct 
in which installed.  Unless otherwise indicated, multileaf dampers shall be 
opposed blade type with maximum blade width of 300 mm.   Access doors or 
panels shall be provided for all concealed damper operators and locking 
setscrews.  Unless otherwise indicated, the locking-type quadrant operators 
for dampers, when installed on ducts to be thermally insulated, shall be 
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provided with stand-off mounting brackets, bases, or adapters to provide 
clearance between the duct surface and the operator not less than the 
thickness of the insulation.  Stand-off mounting items shall be integral 
with the operator or standard accessory of the damper manufacturer.  Volume 
dampers shall be provided where indicated.

2.8.3.4   Air Deflectors and Branch Connections

Air deflectors shall be provided at duct mounted supply outlets, at takeoff 
or extension collars to supply outlets, and at 90 degree elbows, as well as 
at locations as indicated on the drawings or otherwise specified.  Conical 
branch connections or 45 degree entry connections shall be used in lieu of 
deflectors or extractors for branch connections.  All air deflectors, 
except those installed in 90 degree elbows, shall be provided with an 
approved means of adjustment.  Adjustment shall be made from easily 
accessible means inside the duct or from an adjustment with sturdy lock on 
the face of the duct.  When installed on ducts to be thermally insulated, 
external adjustments shall be provided with stand-off mounting brackets, 
integral with the adjustment device, to provide clearance between the duct 
surface and the adjustment device not less than the thickness of the 
thermal insulation.  Air deflectors shall be factory-fabricated units 
consisting of curved turning vanes or louver blades designed to provide 
uniform air distribution and change of direction with minimum turbulence or 
pressure loss.  Air deflectors shall be factory or field assembled.  Blade 
air deflectors, also called blade air extractors, shall be approved factory 
fabricated units consisting of equalizing grid and adjustable blade and 
lock.  Adjustment shall be easily made from the face of the diffuser or by 
position adjustment and lock external to the duct.  Stand-off brackets 
shall be provided on insulated ducts and are described herein.  Fixed air 
deflectors, also called turning vanes, shall be provided in 90 degree 
elbows.

2.8.4   Duct Sleeves, Framed Prepared Openings, Closure Collars

2.8.4.1   Duct Sleeves

Duct sleeves shall be provided for round ducts 375 mm  in diameter or less 
passing through floors, walls, ceilings, or roof, and installed during 
construction of the floor, wall, ceiling, or roof.  Round ducts larger than 
375 mm  in diameter and square, rectangular, and oval ducts passing through 
floors, walls, ceilings, or roof shall be installed through framed prepared 
openings.  The Contractor shall be responsible for the proper size and 
location of sleeves and prepared openings.  Sleeves and framed openings are 
also required where grilles, registers, and diffusers are installed at the 
openings.  Framed prepared openings shall be fabricated from 1.0 mm (20 
gauge)  galvanized steel, unless otherwise indicated.  Where sleeves are 
installed in bearing walls or partitions, black steel pipe, ASTM A 53, 
Schedule 20 shall be used.  Sleeve shall provide 25 mm  clearance between 
the duct and the sleeve or 25 mm clearance between the insulation and the 
sleeve for insulated ducts.

2.8.4.2   Framed Prepared Openings

Openings shall have 25 mm  clearance between the duct and the opening or 25 
mm  clearance between the insulation and the opening for insulated ducts.

2.8.4.3   Closure Collars

Collars shall be fabricated of galvanized sheet metal not less than 100 mm  
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wide, unless otherwise indicated, and shall be installed on exposed ducts 
on each side of walls or floors where sleeves or prepared openings are 
provided.  Collars shall be installed tight against surfaces.  Collars 
shall fit snugly around the duct or insulation.  Sharp edges of the collar 
around insulated duct shall be ground smooth to preclude tearing or 
puncturing the insulation covering or vapor barrier.  Collars for round 
ducts 375 mm  in diameter or less shall be fabricated from 1.0 mm (20 gauge)
  galvanized steel.  Collars for round ducts larger than 375 mm  and 
square, and rectangular ducts shall be fabricated from 1.3 mm (18 gauge) 
galvanized steel.  Collars shall be installed with fasteners on maximum 150 
mm  centers, except that not less than 4 fasteners shall be used.

2.8.5   Sound Attenuation Equipment

a.  Sound Attenuators

Sound attenuators shall be provided as shown and scheduled on the drawings 
for each fan system.  The sound attenuators shall be factory fabricated and 
shall be tested by an independent laboratory for sound and performance 
characteristics.  Net sound reduction shall be as indicated.  Maximum 
permissible pressure drop shall be as scheduled.  Attenuators shall be 
constructed to be airtight when operating under an internal static pressure 
of 2.5 kPa.   Air-side surface shall be capable of withstanding air 
velocity of 50 m/s (10,000 fpm).   The Contractor shall certify that the 
sound reduction values specified will be obtained after the equipment is 
installed in the system and coordinated with the sound information of the 
system fan to be provided.  Sound absorbing material shall conform to ASTM 
C 1071, Type I or II.  Sound absorbing material shall meet the fire hazard 
rating requirements for insulation specified in Section 15080 THERMAL 
INSULATION FOR MECHANICAL SYSTEMS.  A duct transition section shall be 
provided for connection to ductwork.

b.  Acoustical Duct Liner:

Acoustical duct lining shall be fibrous glass designed exclusively for 
lining ductwork and shall conform to the requirements of ASTM C 1071, Type 
I and II.  Liner composition may be uniform density, graduated density, or 
dual density, as standard with the manufacturer.  Lining shall be coated, 
not less than 25 mm  thick.  Where acoustical duct liner is used, liner or 
combination of liner and insulation applied to the exterior of the ductwork 
shall be the thermal equivalent of the insulation specified in Section 15080
 THERMAL INSULATION FOR MECHANICAL SYSTEMS.  Duct sizes shown shall be 
increased to compensate for the thickness of the lining used.  In lieu of 
sheet metal duct with field-applied acoustical lining, acoustically 
equivalent lengths of factory fabricated double-walled internally insulated 
duct with perforated liner may be provided.  Net insertion loss value, 
static pressure drop, and air flow velocity capacity data shall be 
certified by a nationally recognized independent acoustical laboratory.

2.8.6   Diffusers, Registers, and Grilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or 
aluminum and shall distribute the specified quantity of air evenly over 
space intended without causing noticeable drafts, air movement faster than 
0.25 m/s (50 fpm)  in occupied zone, or dead spots anywhere in the 
conditioned area.  Outlets for diffusion, spread, throw, and noise level 
shall be as required for specified performance.  Performance shall be 
certified according to ASHRAE 70.  Inlets and outlets shall be sound rated 
and certified according to ASHRAE 70.  Sound power level shall be as 

SECTION 15895  Page 14



Ft Hood Soldier Service Center FHSC1
ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-00-B-0021

indicated.  Diffusers and registers shall be provided with volume damper 
with accessible operator, unless otherwise indicated; or if standard with 
the manufacturer, an automatically controlled device will be acceptable.  
Volume dampers shall be opposed blade type for all diffusers and registers, 
except linear slot diffusers.  Linear slot diffusers shall be provided with 
round or elliptical balancing dampers [AM#1] located in the plenum boot 
inlet.  Where the inlet and outlet openings are located less than 2 m  
above the floor, they shall be protected by a grille or screen according to 
NFPA 90A.

2.8.6.1   Diffusers

Diffuser types shall be as indicated.  Ceiling mounted units shall be 
furnished with anti-smudge devices, unless the diffuser unit minimizes 
ceiling smudging through design features.  Diffusers shall be provided with 
air deflectors of the type indicated.  Air handling troffers or combination 
light and ceiling diffusers shall conform to the requirements of UL Elec 
Const Dir for the interchangeable use as cooled or heated air supply 
diffusers or return air units.  Ceiling mounted units shall be installed 
with rims tight against ceiling.  Sponge rubber gaskets shall be provided 
between ceiling and surface mounted diffusers for air leakage control.  
Suitable trim shall be provided for flush mounted diffusers.  Duct collar 
connecting the duct to diffuser shall be airtight and shall not interfere 
with volume controller.  Return or exhaust units shall be similar to supply 
diffusers.  Diffusers utilizing perforated plates shall not be used except 
where indicated.

2.8.6.2   Registers and Grilles

Units shall be four-way directional-control type, except that return and 
exhaust registers may be fixed horizontal or vertical louver type similar 
in appearance to the supply register face.  Registers shall be provided 
with sponge-rubber gasket between flanges and wall or ceiling.  Wall supply 
registers shall be installed at least 150 mm  below the ceiling unless 
otherwise indicated.  Return and exhaust registers shall be located 150 mm  
above the floor unless otherwise indicated.  Four-way directional control 
may be achieved by a grille face which can be rotated in 4 positions or by 
adjustment of horizontal and vertical vanes.  Grilles shall be as specified 
for registers, without volume control damper.

2.8.7   Louvers

Louvers for installation in exterior walls which are associated with the 
air supply and distribution system shall be as specified in Section 07600 
SHEET METALWORK, GENERAL.

2.8.8   Roof Top Relief Air Penthouses

Relief air penthouses shall be fabricated from extruded aluminum shapes.  
Finish shall be anodized bronze.  Where structural members are hidden from 
view, mill finish aluminum is acceptable.  Louver blades shall be 
accurately fitted and secured to frames.  Edges of louver blades shall be 
shaped for rigidity and baffled to exclude driving rain.  Louver blades 
shall be fixed and drainable.Relief penthouses shall be provided with bird 
screen.  Weighted, adjustable, horizontal barometric backdrafts shall be 
provided across the full dimension of the opening.  The penthouse sides or 
roof shall be designed to allow easy removal for access to barometric 
damper adjustment.  Penthouse size and capacity shall be as indicated.  
Barometric dampers shall start to open at 0.03 inches W.C. and shall be 
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fully open at 0.05 inches W.C.  Penthouses shall be provided with a factory 
fabricated roof curb.  Relief air penthouse louvers shall be tested by an 
independant testing laboratory for water penetration in accordance with Air 
Movement and Control Association (AMCA) Standard 500.  Water penetration 
shall not exceed 0.01 ounces per square foot at a velocity of 1250 feet per 
minute when tested for 15 minutes per AMCA Standard 500.   Corner 
connections shall be gasketed for watertight construction.

2.8.9   Bird Screens and Frames

Bird screens shall conform to ASTM E 437, Type I, Class 1, 2 by 2 mesh, 1.6 
mm  diameter aluminum wire or 0.8 mm  inch diameter stainless steel wire.  
Frames shall be removable type or stainless steel or extruded aluminum.

2.9   AIR SYSTEMS EQUIPMENT

2.9.1   Fans

Fans shall be tested and rated according to AMCA 210.  Fans may be 
connected to the motors either directly or indirectly with V-belt drive.  
V-belt drives shall be designed for not less than 120 percent of the 
connected driving capacity.  Motor sheaves shall be variable pitch for 11 
kW (15 hp)  and below and fixed pitch as defined by ARI Guideline D.  
Variable pitch sheaves shall be selected to drive the fan at a speed which 
will produce the specified capacity when set at the approximate midpoint of 
the sheave adjustment.  When fixed pitch sheaves are furnished, a 
replaceable sheave shall be provided when needed to achieve system air 
balance.  Motors for V-belt drives shall be provided with adjustable rails 
or bases.  Removable metal guards shall be provided for all exposed V-belt 
drives, and speed-test openings shall be provided at the center of all 
rotating shafts.  Fans shall be provided with personnel screens or guards 
on both suction and supply ends, except that the screens need not be 
provided, unless otherwise indicated, where ducts are connected to the fan. 
 Fan and motor assemblies shall be provided with vibration-isolation 
supports or mountings as indicated.  Vibration-isolation units shall be 
standard products with published loading ratings.  Each fan shall be 
selected to produce the capacity required at the fan static pressure 
indicated.  Sound power level shall be as indicated.  The sound power level 
values shall be obtained according to AMCA 300.  Standard AMCA arrangement, 
rotation, and discharge shall be as indicated.

2.9.1.1   Centrifugal Fans

Centrifugal fans shall be fully enclosed, single-width single-inlet, or 
double-width double-inlet, AMCA Pressure Class I, II, or III as required or 
indicated for the design system pressure.  Impeller wheels shall be rigidly 
constructed, accurately balanced both statically and dynamically.  Fan 
wheels over 900 mm (36 inches)  in diameter shall have overhung pulleys and 
a bearing on each side of the wheel.  Fan wheels 900 mm (36 inches)  or 
less in diameter may have one or more extra long bearings between the fan 
wheel and the drive.  Bearings shall be sleeve type, self-aligning and 
self-oiling with oil reservoirs, or precision self-aligning roller or 
ball-type with accessible grease fittings or permanently lubricated type.  
Grease fittings shall be connected to tubing and serviceable from a single 
accessible point.  Bearing life shall be L50 rated at not less than 200,000 
hours as defined by AFBMA Std 9 and AFBMA Std 11.  Fan shafts shall be 
steel, accurately finished, and shall be provided with key seats and keys 
for impeller hubs and fan pulleys.  Each fan outlet shall be of ample 
proportions and shall be designed for the attachment of angles and bolts 
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for attaching flexible connections.  Motors, unless otherwise indicated, 
shall not exceed 1800 rpm and shall have dripproof enclosures.  Motor 
starters shall be indicated type with indicated enclosure. 

2.9.1.2   Panel Type Power Wall Ventilators

Fans shall be propeller type, assembled on a reinforced metal panel with 
venturi opening spun into panel.  Fans with wheels less than 600 mm (24 
inches)  diameter shall be direct or V-belt driven and fans with wheels 600 
mm (24 inches)  diameter and larger shall be V-belt drive type.  Fans shall 
be furnished with wall mounting collar.  Lubricated bearings shall be 
provided.  Fans shall be fitted with wheel and motor side metal or wire 
guards which have a corrosion-resistant finish.  Motor enclosure shall be 
dripproof type.  Motor operated backdraft dampers shall be provided where 
indicated.

2.9.1.3   Centrifugal Type Power Roof Ventilators

Fans shall be direct or V-belt driven with backward inclined, 
non-overloading wheel.  Motor compartment housing shall be hinged or 
removable and weatherproof, constructed of heavy gauge aluminum.  Fans 
shall be provided with birdscreen, disconnect switch, gravity or motorized 
dampers, as indicated, roof curb, and extended base.  Motors enclosure 
shall be dripproof type.

2.9.2   Coils

Coils shall be fin-and-tube type constructed of seamless copper tubes and 
copper fins mechanically bonded or soldered to the tubes.  Copper tube wall 
thickness shall be a minimum of [0.406] [0.508] [0.6096] mm ([0.016] 
[0.020] [0.024] inches).   Copper fins shall be 0.114 mm (0.0045 inch)  
minimum thickness.  Casing and tube support sheets shall be not lighter 
than 1.6 mm (16 gauge) galvanized steel, formed to provide structural 
strength.  When required, multiple tube supports shall be provided to 
prevent tube sag.  Each coil shall be tested at the factory under water at 
not less than 2.76 MPa (400 psi)  air pressure and shall be suitable for 
1.38 MPa (200 psi)  working pressure.  Coils shall be mounted for 
counterflow service.  Coils shall be rated and certified according to ARI 
410.

2.9.2.1   Water Coils

Water coils shall be installed with a pitch of not less than 10 mm per meter
 of the tube length toward the drain end.  Headers shall be constructed of 
cast iron, welded steel or copper.  Each coil shall be provided with a 
plugged vent and drain connection extending through the unit casing.

2.9.3   Air Filters

Air filters shall be listed according to requirements of UL 900, except 
high efficiency particulate air filters of 99.97 percent efficiency by the 
DOP Test method shall be as listed under the Label Service and shall meet 
the requirements of UL 586.

2.9.3.1   Extended Surface Pleated Panel Filters

Filters shall be 50 mm (2 inch)  depth, sectional, disposable type of the 
size indicated and shall have an average efficiency of 25 to 30 percent 
when tested according to ASHRAE 52.1.  Initial resistance at 2.54 m/s (500 
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feet per minute)  shall not exceed 9 mm  water gauge.  Filters shall be UL 
Class 2.  Media shall be nonwoven cotton and synthetic fiber mat.  A wire 
support grid bonded to the media shall be attached to a moisture resistant 
fiberboard frame.  All four edges of the filter media shall be bonded to 
the inside of the frame to prevent air bypass and increase rigidity.

2.9.3.2   Filter Gauges

Filter gauges shall be dial type, diaphragm actuated draft and shall be 
provided for all filter stations, including those filters which are 
furnished as integral parts of factory fabricated air handling units.  
Gauges shall be at least 98 mm (3-7/8 inches)  in diameter, shall have 
white dials with black figures, and graduations and shall have a minimum 
range of 25 mm  beyond the specified final resistance for the filter bank 
on which each gauge is applied.  Each gauge shall incorporate a screw 
operated zero adjustment and shall be furnished complete with two static 
pressure tips with integral compression fittings, two molded plastic vent 
valves, two 1.5 m (5 foot)  minimum lengths of 6.35 mm (1/4 inch)  diameter 
[aluminum tubing, and all hardware and accessories for gauge mounting.

2.10   AIR HANDLING UNITS

2.10.1   Field-Fabricated Air Handling Units

Built-up units shall not be used.

2.10.2   Factory-Fabricated Air Handling Units

Units shall be as indicated.  Units shall include fans, coils, airtight 
insulated casing, filter sections, moisture eiliminator sections where 
indicated, adjustable V-belt drives, belt guards for externally mounted 
motors, access sections where indicated, mixing box, vibration-isolators, 
and appurtenances required for specified operation.  Vibration isolators 
shall be as indicated.  Each air handling unit shall have physical 
dimensions suitable to fit space allotted to the unit and shall have the 
capacity indicated.  Air handling unit shall have published ratings based 
on tests performed according to ARI 430.

2.10.2.1   Casings

Casing sections shall be 2 inch double wall type constructed of a minimum 
18 gauge galvanized steel, or 18 gauge steel outer casing protected with a 
corrosion resistant paint finish according to paragraph FACTORY PAINTING.  
Inner casing of double-wall units shall be minimum 1.0 mm (20 gauge)  solid 
galvanized steel.  Casing shall be designed and constructed with an 
integral structural steel frame such that exterior panels are non-load 
bearing.  Exterior panels shall be individually removable.  Removal shall 
not affect the structural integrity of the unit.  Casings shall be provided 
with inspection doors, access sections, and access doors as indicated.  
Inspection and access doors shall be insulated, fully gasketed, double-wall 
type, of a minimum 1.3 mm (18 gauge)  outer and 1.0 mm (20 gauge)  inner 
panels.  Doors shall be rigid and provided with heavy duty hinges and 
latches.  Inspection doors shall be a minimum 300 mm  wide by 300 mm  high. 
 Access doors shall be minimum 600 mm  wide and shall be the full height of 
the unit casing or a minimum of 1800 mm,  whichever is less.  Access 
Sections shall be according to paragraph AIR HANDLING UNITS.  Drain pan 
shall be double-bottom type constructed of 16 gauge stainless steel, 
pitched to the drain connection.  Drain pans shall be constructed water 
tight, treated to prevent corrosion, and designed for positive condensate 
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drainage.  When 2 or more cooling coils are used, with one stacked above 
the other, condensate from the upper coils shall not flow across the face 
of lower coils.  Intermediate drain pans or condensate collection channels 
and downspouts shall be provided, as required to carry condensate to the 
unit drain pan out of the air stream and without moisture carryover.  Each 
casing section handling conditioned air shall be insulated with not less 
than 25 mm (1 inch)  thick, 24 kg per cubic meter (1-1/2 pound density)  
coated fibrous glass material having a thermal conductivity not greater 
than 0.033 W/m-K (0.23 Btu/hr-sf-F).   Factory applied fibrous glass 
insulation shall conform to ASTM C 1071, except that the minimum thickness 
and density requirements do not apply, and shall meet the requirements of 
NFPA 90A.  Foam-type insulation is not acceptable.  Foil-faced insulation 
shall not be an acceptable substitute for use on double-wall access doors 
and inspections doors and casing sections.  Duct liner material, coating, 
and adhesive shall conform to fire-hazard requirements specified in Section 
15080 THERMAL INSULATION FOR MECHANICAL SYSTEMS.  Exposed insulation edges 
and joints where insulation panels are butted together shall be protected 
with a metal nosing strip or shall be coated to conform to meet erosion 
resistance requirements of ASTM C 1071.  A latched and hinged inspection 
door, shall be provided in the fan and coil sections.  Additional 
inspection doors, access doors and access sections shall be provided where 
indicated.

2.10.2.2   Heating and Cooling Coils

Coils shall be provided as specified in paragraph AIR SYSTEMS EQUIPMENT, 
for types indicated.

2.10.2.3   Air Filters

Air filters shall be as specified in paragraph AIR SYSTEMS EQUIPMENT for 
types and thickness indicated.

2.10.2.4   Fans

Fans shall be double-inlet, centrifugal type with each fan in a separate 
scroll.  Fans and shafts shall be dynamically balanced prior to 
installation into air handling unit, then the entire fan assembly shall be 
statically and dynamically balanced at the factory after it has been 
installed in the air handling unit.  Fans shall be mounted on steel shafts 
accurately ground and finished.  Fan bearings shall be sealed against dust 
and dirt and shall be precision self-aligning ball or roller type.  Bearing 
life shall be L50 rated at not less than 200,000 hours as defined by AFBMA 
Std 9 and AFBMA Std 11.  Bearings shall be permanently lubricated or 
lubricated type with lubrication fittings readily accessible at the drive 
side of the unit.  Bearings shall be supported by structural shapes, or die 
formed sheet structural members, or support plates securely attached to the 
unit casing.  Bearings may not be fastened directly to the unit sheet metal 
casing.  Fans and scrolls shall be furnished with coating indicated.  Fans 
shall be driven by a unit-mounted or a floor-mounted motor connected to 
fans by V-belt drive complete with belt guard for externally mounted 
motors.  Belt guards shall be the three sided enclosed type with solid or 
expanded metal face.  Belt drives shall be designed for not less than a 1.3 
service factor based on motor nameplate rating.  Motor sheaves shall be 
variable pitch for 20 kW  and below and fixed pitch above 20 kW  as defined 
by ARI Guideline D.  Where fixed sheaves are required, variable pitch 
sheaves may be used during air balance, but shall be replaced with an 
appropriate fixed sheave after air balance is completed.  Variable pitch 
sheaves shall be selected to drive the fan at a speed that will produce the 
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specified capacity when set at the approximate midpoint of the sheave 
adjustment.  Motors for V-belt drives shall be provided with adjustable 
bases.  Fan motors shall have open enclosures.  Motor starters shall be 
Variable Speed Controller type with general-purpose enclosure.  Unit fan or 
fans shall be selected to produce the required capacity at the fan static 
pressure.  Sound power level shall be as indicated.  The sound power level 
values shall be obtained according to AMCA 300 or ASHRAE 68.

2.10.2.5   Access Sections and Filter/Mixing Boxes

Access sections shall be provided where indicated and shall be furnished 
with access doors as shown.  Access sections and filter/mixing boxes shall 
be constructed in a manner identical to the remainder of the unit casing 
and shall be equipped with access doors.  Mixing boxes shall be designed to 
minimize air stratification and to promote thorough mixing of the air 
streams.

2.10.2.6   Dampers

Dampers shall be as specified in paragraph CONTROLS.

2.10.2.7   Variable Frequency Drive Unit

Unit shall be solid state with adjustable frequency and voltage, 
three-phase output capable of driving standard NEMA class B induction 
motors.  The drives shall utilize diode bridge rectifying circuitry with 
either variable voltage or pulse width modulation DC to AC convertors.  
Silicon controlled rectifiers (SCR) that are phased back shall not be used 
in rectifying circuitry.  The drives shall be designed to be used on 
variable torque loads and shall be capable of providing sufficient torque 
to allow the motor to break away from rest upon first application of power. 
 Unit shall be rated for 60 Hz, three-phase systems, capable of operating 
within voltage parameters of plus 10 to minus 15 percent of rated line 
voltage, and be rated for the full load amps of the maximum HP within its 
class.  Each unit shall be factory tested at maximum HP, rated full load 
current and at an ambient of 40 degrees C for a period of not less than 24 
hours.  If a component fails, it shall be replaced and the test restarted 
for the full time period.  The unit shall not add any current or voltage 
transients to the input AC power distribution system nor shall the 
controller be affected by transients from other devices on the AC power 
distribution system.  Unit shall be protected to comply with ANSI C37.90.1, 
Guide for Surge Withstand Capability (SWC) Test (2,500 volts for 1 minute) 
and UL 508 Electrical Industrial Control Equipment.

Variable Frequency Drive Units shall have the following features:

a.   Isolated power for control circuits.

b.   Manually resettable motor overload protection for each phase.

c.   Adjustable current limiting circuitry to provide soft motor 
starting.  Maximum starting current shall not exceed 200 percent 
of motor full load current.

d.   Independent accelaration and deceleration time adjustment, 
manually adjustable from 2 to 30 seconds.  Set timers to the 
equipment manufacturer's recommended time in the above range.

e.   Provide 4 to 20 mA current follower circuitry for interface 
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with pressure sensor and transmitter devices.

f.   Automatic frequency adjustment from 20 Hz to 60 Hz.

g.   By-pass starter with circuitry to protect and isolate the 
variable speed controller.  When the variable speed controller is 
in the by-pass mode the solid-state components shall be isolated 
from the power supply on both the line and motor side.

h.   Controller efficiency at any speed shall be not less than 92 
percent.

i.   At 100 percent speed the input power factor shall not be less 
than 0.95 and shall not be less than 0.90 at any other speed.

j.   Door interlocked fused safety disconnect or door interlocked 
circuit breaker switch shall disconnect all input power.

k.   Two N.O. and two N.C. dry contacts rated 120 volts, 10 
amperes, 60 Hz for remote indication of the following:  controller 
system shutdown with auto restart, system shutdown without auto 
restart, and system running.

l.   Limit harmonic distortion produced by the unit to no more 
than 3 percent voltage at 100 percent at any speed.

m.   Controllers shall have circuitry to initiate an orderly 
shutdown after the motor stops spinning and when conditions are 
corrected.  The controller shall not be damaged by the following 
electrical disturbances:

      1.   Incorrect phase sequence.

      2.   Single phasing.

      3.   Over voltage in excess of 10 percent.

      4.   Under voltage in excess of 15 percent.

      5.   Running over current above 150 percent (shall not 
automatically reset for this condition).

      6.   Instantaneous over current above 150 percent (shall not 
automatically reset for this condition).

      7.   Surge voltage in excess of 1,000 volts.

      8.   Short duration power outages of 12 cycles or less 
(i.e., distribution line switching, generator testing, automatic 
transfer switch operations).

n.   Units shall have the following door-mounted accessories:

      1.   AC Power light.

      2.   Ammeter (RMS motor current).

      3.   Hand-Off-Automatic switch.
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      4.   Manual speed HAND mode.

      5.   System protection light indicating that the system has 
shutdown and will not automatically restart.

      6.   System protection light indicating that the system has 
shutdown, but will restart when conditions return to normal.

      7.   Manual variable speed controller by-pass switch when 
required.

      8.   Diagnostic shutdown indicator lights for each shutdown 
condition.

2.11   TERMINAL UNITS

2.11.1   Variable Air Volume (VAV) Units

VAV terminal units shall be the type, size, and capacity shown and shall be 
mounted in the ceiling and shall be suitable for single or dual duct system 
applications.  Actuators and controls shall be as specified in paragraph 
CONTROLS.  Unit enclosures shall be constructed of galvanized steel not 
lighter than 0.85 mm (22 gauge) or aluminum sheet not lighter than 1.3 mm 
(18 gauge).   Single or multiple discharge outlets shall be provided as 
required.  Units with flow limiters are not acceptable.  Unit air volume 
shall be factory preset and readily field adjustable without special tools. 
 Reheat coils shall be provided as indicated.  A flow chart shall be 
attached to each unit.  Acoustic performance of the terminal units shall be 
based upon units tested according to ARI 880.  Sound power level shall be 
as indicated.  Discharge sound power shall be shown for minimum and [375] 
[_____] Pa ([1-1/2], and [_____] inches water gauge) inlet static pressure. 
 Acoustical lining shall be according to NFPA 90A.

2.11.1.1   Variable Volume, Single Duct

Variable volume, single duct, terminal units shall be provided with a 
calibrated air volume sensing device, air valve or damper, actuator, and 
accessory relays.  Units shall control air volume to within plus or minus 5 
percent of each air set point volume as determined by the thermostat with 
variations in inlet pressures from 200 to 1500 Pa (3/4 to 6 inch water 
gauge).   Internal resistance of units shall not exceed 100 Pa (0.4 inch 
water gauge)  at maximum flow range.  External differential pressure taps 
separate from the control pressure taps shall be provided for air flow 
measurement with a 0 to 250 Pa (0 to 1 inch water gauge)  range.  Unit 
volume controller shall utilize an electronic inlet flow velocity sensor, 
electronic controller, electronic air valve actuator and 24V electric two 
position hydronic valve operators.  Electronic VAV controller shall be 
matched with the electronic space temperature sensor.  All VAV box 
electronic controllers shall be functionally interconnected to provide the 
capability to read all control values of any VAV terminal from any 
thermosensor location electronically through a hand held display unit or 
laptop computer.  Three hand held display units shall be provided and 
dilivered at the commissioning walk through.

The VAV controls shall additionally include an infra-red room occupancy 
sensor in the conference room(s).  The occupancy sensor shall provide two 
contact closures when occupancy is sensed.  One contact shall be used to 
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allow the VAV box to open above the minimum airflow quantity.  The second 
contact shall be used to provide (with signal potentiometer or DDC 
equivalent) a CPA offset to the AHU outside air flow control which will 
increase the outside air to the facility.

2.11.1.2   Variable Volume, Single Duct, Fan-Powered

Variable volume, single duct, fan-powered terminal units shall be provided 
with a calibrated air volume sensing device, air valve or damper, actuator, 
fan and motor, and accessory relays.  Units shall control primary air 
volume to within plus or minus 5 percent of each air set point as 
determined by the thermostat with variations in inlet pressure from 200 to 
1500 Pa (3/4 to 6 inch water gauge).   Unit fan shall be centrifugal, 
direct-driven, double-inlet type with forward curved blades.  Fan motor 
shall be either single speed with speed controller or three-speed, 
permanently lubricated, permanent split-capacitor type.  Fan/motor assembly 
shall be isolated from the casing to minimize vibration transmission.  Fan 
control shall be factory furnished and wired into the unit control system.  
Unit shall be capable of operation when the main AHU is not running for 
localized air circulation during unoccupied periods.

2.11.1.3   Reheat Units

a.  Hot Water Coils:  Hot-water coils shall be fin-and-tube type 
constructed of seamless copper tubes and copper or aluminum fins 
mechanically bonded or soldered to the tubes.  Headers shall be 
constructed of cast iron, welded steel or copper.  Casing and tube 
support sheets shall be 1.6 mm (16 gauge),  galvanized steel, 
formed to provide structural strength.  Tubes shall be correctly 
circuited for proper water velocity without excessive pressure 
drop and they shall be drainable where required or indicated.  At 
the factory, each coil shall be tested at not less than 1700 kPa 
(250 psi)  air pressure and shall be suitable for 1400 kPa (200 
psi)  working pressure.  Drainable coils shall be installed in the 
air handling units with a pitch of not less than 10 mm per m (1/8 
inch per foot)  of tube length toward the drain end.  Coils shall 
conform to the provisions of ARI 410.

2.12   FACTORY PAINTING

Units which are not of galvanized construction according to ASTM A 123/A 
123M or ASTM A 924/A 924M shall be factory painted with a corrosion 
resisting paint finish.  Internal and external ferrous metal surfaces shall 
be cleaned, phosphatized and coated with a paint finish which has been 
tested according to ASTM B 117, ASTM D 1654, and ASTM D 3359.  Evidence of 
satisfactory paint performance for a minimum of 125 hours for units to be 
installed indoors and 500 hours for units to be installed outdoors shall be 
submitted.  Rating of failure at the scribe mark shall be not less than 6, 
average creepage not greater than 3 mm.   Rating of the inscribed area 
shall not be less than 10, no failure.  On units constructed of galvanized 
steel which have been welded, exterior surfaces of welds or welds that have 
burned through from the interior shall receive a final shop docket of 
zinc-rich protective paint according to ASTM D 520 Type I.

PART 3   EXECUTION

3.1   INSTALLATION

Work shall be installed as shown and according to the manufacturer's 
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diagrams and recommendations.

3.1.1   Piping

Pipe and fitting installation shall be in accordance with section 15569 
WATER AND STEAM HEATING; OIL, GAS OR BOTH; UP TO 20 MBTUH and section 15650 
CENTRAL REFRIGERATED AIR-CONDITIONING SYSTEM.

3.1.2   Condensate Drain Lines

Water seals shall be provided in the condensate drain from all units.  The 
depth of each seal shall be 50 mm  plus 0.1 mm for each Pa,  of the total 
static pressure rating of the unit to which the drain is connected.  Water 
seals shall be constructed of 2 tees and an appropriate U-bend with the 
open end of each tee plugged.  Pipe cap or plug cleanouts shall be provided 
where indicated.  Drains indicated to connect to the sanitary waste system 
shall be connected by an indirect waste fitting.  Air conditioner drain 
lines shall be insulated as specified in Section 15080 THERMAL INSULATION 
FOR MECHANICAL SYSTEMS.

3.1.3   Equipment and Installation

Frames and supports shall be provided for tanks, compressors, pumps, 
valves, air handling units, fans, coils, dampers, and other similar items 
requiring supports.  Air handling units shall be floor mounted or ceiling 
hung, as indicated.  The method of anchoring and fastening shall be as 
detailed.  Floor-mounted equipment, unless otherwise indicated, shall be 
set on not less than 150 mm (6 inch)  concrete pads or curbs doweled in 
place.  Concrete foundations for circulating pumps shall be heavy enough to 
minimize the intensity of the vibrations transmitted to the piping and the 
surrounding structure, as recommended in writing by the pump manufacturer.  
In lieu of a concrete pad foundation, a concrete pedestal block with 
isolators placed between the pedestal block and the floor may be provided.  
The concrete foundation or concrete pedestal block shall be of a mass not 
less than three times the weight of the components to be supported.  Lines 
connected to the pump mounted on pedestal blocks shall be provided with 
flexible connectors.  Foundation drawings, bolt-setting information, and 
foundation bolts shall be furnished prior to concrete foundation 
construction for all equipment indicated or required to have concrete 
foundations.  Concrete for foundations shall be as specified in Section 
03300 CAST-IN-PLACE STRUCTURAL CONCRETE.

3.1.4   Access Panels

Access panels shall be provided for concealed valves, vents, controls, 
dampers, and items requiring inspection or maintenance.  Access panels 
shall be of sufficient size and located so that the concealed items may be 
serviced and maintained or completely removed and replaced.  Access panels 
shall be as specified in Section 05500 MISCELLANEOUS METALS.

3.1.5   Flexible Connectors

Pre-insulated flexible connectors and flexible duct shall be attached to 
other components in accordance with the latest printed instructions of the 
manufacturer to ensure a vapor tight joint.  Hangers, when required to 
suspend the connectors, shall be of the type recommended by the connector 
or duct manufacturer and shall be provided at the intervals recommended.

3.1.6   Sleeved and Framed Openings
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Space between the sleeved or framed opening and the duct or the duct 
insulation shall be packed as specified in Section 07840 FIRESTOPPING for 
fire rated penetrations.  For non-fire rated penetrations, the space shall 
be packed as specified in Section 07900 JOINT SEALING.

3.1.7   Metal Ductwork

Installation shall be according to SMACNA HVAC Duct Const Stds unless 
otherwise indicated.  Duct supports for sheet metal ductwork shall be 
according to SMACNA HVAC Duct Const Stds, unless otherwise specified.  
Friction beam clamps indicated in SMACNA HVAC Duct Const Stds shall not be 
used.  Risers on high velocity ducts shall be anchored in the center of the 
vertical run to allow ends of riser to move due to thermal expansion.  
Supports on the risers shall allow free vertical movement of the duct.  
Supports shall be attached only to structural framing members and concrete 
slabs.  Supports shall not be anchored to metal decking unless a means is 
provided and approved for preventing the anchor from puncturing the metal 
decking.  Where supports are required between structural framing members, 
suitable intermediate metal framing shall be provided.  Where C-clamps are 
used, retainer clips shall be provided.

3.1.7.1   Light Duty Corrosive Exhaust Ductwork

Light duty corrosive exhaust ductwork shall be type 304 stainless steel.

3.1.8   Acoustical Duct Lining

Lining shall be applied in cut-to-size pieces attached to the interior of 
the duct with nonflammable fire resistant adhesive conforming to ASTM C 916, 
Type I, NFPA 90A, UL 723, and ASTM E 84.  Top and bottom pieces shall lap 
the side pieces and shall be secured with welded pins, adhered clips of 
metal, nylon, or high impact plastic, and speed washers or welding cup-head 
pins installed according to SMACNA HVAC Duct Const Stds.  Welded pins, 
cup-head pins, or adhered clips shall not distort the duct, burn through, 
nor mar the finish or the surface of the duct.  Pins and washers shall be 
flush with the surfaces of the duct liner and all breaks and punctures of 
the duct liner coating shall be sealed with the nonflammable, fire 
resistant adhesive.  Exposed edges of the liner at the duct ends and at 
other joints where the lining will be subject to erosion shall be coated 
with a heavy brush coat of the nonflammable, fire resistant adhesive, to 
prevent delamination of glass fibers.  Duct liner may be applied to flat 
sheet metal prior to forming duct through the sheet metal brake.  Lining at 
the top and bottom surfaces of the duct shall be additionally secured by 
welded pins or adhered clips as specified for cut-to-size pieces.  Other 
methods indicated in SMACNA HVAC Duct Const Stds to obtain proper 
installation of duct liners in sheet metal ducts, including adhesives and 
fasteners, will be acceptable.

3.1.9   Insulation

Thickness and application of insulation materials for ductwork, piping, and 
equipment shall be according to Section 15080 THERMAL INSULATION FOR 
MECHANICAL SYSTEMS.  Outdoor air intake ducts and plenums shall be 
externally insulated .

3.1.10   Duct Test Holes

Holes with closures or threaded holes with plugs shall be provided in ducts 
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and plenums as indicated or where necessary for the use of pitot tube in 
balancing the air system.  Extensions, complete with cap or plug, shall be 
provided where the ducts are insulated.

3.1.11   Power Roof Ventilator Mounting

Foamed 13 mm (1/2 inch)  thick, closed-cell, flexible elastomer insulation 
shall cover width of roof curb mounting flange.  Where wood nailers are 
used, holes shall be pre-drilled for fasteners.

3.1.12   Power Transmission Components Adjustment

V-belts and sheaves shall be tested for proper alignment and tension prior 
to operation and after 72 hours of operation at final speed.  Belts on 
drive side shall be uniformly loaded, not bouncing.  Alignment of direct 
driven couplings shall be to within 50 percent of manufacturer's maximum 
allowable range of misalignment.

3.2   FIELD PAINTING AND COLOR CODE MARKING

Finish painting of items only primed at the factory, surfaces not 
specifically noted otherwise, and color code marking for piping shall be as 
specified in Section 09900 PAINTING, GENERAL.

3.3   PIPING HYDROSTATIC TEST

After cleaning, water piping shall be hydrostatically tested at a pressure 
equal to 150 percent of the total system operating pressure for period of 
time sufficient to inspect every joint in the system and in no case less 
than 2 hours.  Leaks shall be repaired and piping retested until test is 
successful.  No loss of pressure will be allowed.  Leaks shall be repaired 
by re-welding or replacing pipe or fittings.  Caulking of joints will not 
be permitted.  Concealed and insulated piping shall be tested in place 
before covering or concealing.

3.4   DUCTWORK LEAK TEST

Ductwork leak test shall be performed for the entire supply air 
distribution system from and including air handler fan section to and 
including the VAV terminal unit discharge.  Test procedure shall be to 
operate the system to maintain a duct static pressure of 1.75 inches W.C. 
at the duct static pressure sensor while all VAV terminal units ar set to 
their normal minimum position.  The standard of acceptance is no audible 
leak detectable by human ear and no sensible leak detectable by human hand. 
 If disagreement exist about the presence of a leak, the questionable area 
shall be subject to a soap bubble test.  Appearance of growing bubbles 
indicates the need for additional sealant.  Ductwork leak test shall be 
completed with satisfactory results prior to applying insulation to 
ductwork exterior.

3.5   CLEANING AND ADJUSTING

Pipes shall be cleaned free of scale and thoroughly flushed of foreign 
matter.  A permanent bypass shall be provided for air handler water coils 
to prevent flushing water from passing through coils.  Strainers and valves 
shall be thoroughly cleaned.  Prior to testing and balancing, air shall be 
removed from water systems by operating the air vents.  Temporary measures, 
such as piping the overflow from vents to a collecting vessel shall be 
taken to avoid water damage during the venting process.  Air vents shall be 
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plugged or capped after the system has been vented.  Inside of air terminal 
units, ducts, plenums, and casing shall be thoroughly cleaned of debris and 
blown free of small particles of rubbish and dust and then shall be vacuum 
cleaned before installing outlet faces.  Equipment shall be wiped clean, 
with traces of oil, dust, dirt, or paint spots removed.  Temporary filters 
shall be provided prior to startup of all fans that are operated during 
construction, and new filters shall be installed after all construction 
dirt has been removed from the building, and the ducts, plenums, casings, 
and other items specified have been vacuum cleaned.  System shall be 
maintained in this clean condition until final acceptance.  Bearings shall 
be properly lubricated with oil or grease as recommended by the 
manufacturer.  Belts shall be tightened to proper tension.  Control valves 
and other miscellaneous equipment requiring adjustment shall be adjusted to 
setting indicated or directed.  Fans shall be adjusted to the speed 
indicated by the manufacturer to meet specified conditions.

3.6   TESTING, ADJUSTING, AND BALANCING

Testing, adjusting, and balancing shall be as specified in Section 15990 
TESTING, ADJUSTING AND BALANCING OF HVAC SYSTEMS.  Testing, adjusting, and 
balancing shall begin only when the air supply and distribution, including 
controls, has been completed, with the exception of performance tests.

3.7   PERFORMANCE TESTS

After testing, adjusting, and balancing has been completed as specified, 
each system shall be tested as a whole to see that all items perform as 
integral parts of the system and temperatures and conditions are evenly 
controlled throughout the building.  Corrections and adjustments shall be 
made as necessary to produce the conditions indicated or specified.  
Capacity tests and general operating tests shall be conducted by an 
experienced engineer.  Tests shall cover a period of not less than 5 days 
for each system and shall demonstrate that the entire system is functioning 
according to the specifications.  Coincidental chart recordings shall be 
made at points indicated on the drawings for the duration of the time 
period and shall record the temperature at space thermostats or space 
sensors, the humidity at space humidistats or space sensors and the ambient 
temperature and humidity in a shaded and weather protected area.

3.8   FIELD TRAINING

The Contractor shall conduct a training course for operating and 
maintenance personnel as designated by the Contracting Officer.  Training 
shall be provided for a period of 16 hours of normal working time and shall 
start after the system is functionally complete but prior to the 
performance tests.  The field instruction shall cover all of the items 
contained in the approved Operating and Maintenance Instructions.

        -- End of Section --
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